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APPENDIX E

AOC 57 AND LOWER COLD SPRING BROOK HISTORICAL SURFACE
WATER AND SEDIMENT ANALYTICAL DATA

Harding Lawson Associates
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BOWERS BROOK AND ASSOCIATED LOWER COLD SPRING BROOK
ANALYTICAL SEDIMENT SAMPLE RESULTS

LOWER COLD SPRING BROOK SITE INVESTIGATION
FORT DEVENS, MA.

j ..:BOWERS BROO ;;:.:CO~L).:SPRING. BROOK:SAMP.LE L-C-AIIONS
SAMPLE LOCATION UPTEMDWSTREAM-I CSD-94-16X G3-9202XT CD-9-18

ANALYIB. ..... oV2/40t2/2Cf94 I 0.9t20194x

PAL INORGANICS (p~gfg______ ____

Aluminum 7550 12800 8910 7860
Arsenic 57.9 96 63 7.79
Barium 65A4 188 97.3 39.1
Berylliumi < 0.5 < 0.5 < 0.5 < 0.5
Calcium 3060 17000 3150 1400
Chromium < 4.05 < 4.05 < 4.05 19.8
C~obalt 23.4 19 36 6
Copper 20.8 54.9 21.8 2.34
bron 11800 23200 24400 6820
Lead 89 220 67 6.9
Magnesium 20Y70 3210 2360 2140
Manganese 1140 3150 .1360 275
Nickel 22.6 41.5 26.4 12.9
Potassium < 100 1130 555 294
Selen'uum < 0.25 2.89 < 0.25 < 0.25
Sodium 2570 1620 1730 692
Vanadium <3.39 41.4 23.9 10.9
zinc 147 398 1193 19.9

PAL SEMIVOLATILE ORGANICS ______ _____

9h-carbazole A1ND R .16SND R .SND R A1ND R
Acenaphthylene < 0.033 < 0.165 < 0.2 < 0.033
Anthracene < 0.033 < 0.165 < 0.2 < 0.033
Benzo [a] Ajithracene <0.17 0.8 < 0.8 < 0.17
Benzo [a] Pyrene < 0.25 < 1.25 < 1 < 0.25

nzo [b] Fluoranthene < 0.21 < 1.05 < 1 < 0.21
Benzo fg~hjJPerylene < 0.25 < 1.25 < 1 < 0.25

tBernz [kJ Fluoranthene 1.1 < 0.33 < 0.3 < 0.066
Bis (2-ethylbexyl) Phthalate C 0.62 <3.1 < 3 < 0.62
Chrysene 1.3 < 0.6 < 0.6 < 0.12
Fluoranthene 1.6 4.5 < 0.3 < 0.068
Fluorene < 0.033 < 0.165 < 0.2 < 0.033
Indeno [1;2,-cd] Pyrene < 0.29 < 1.45 <~ 1 < 0.29
Phenanthrene 1.1 2.22 < 0.2 < 0.033
Pyrene 2.6 4.59 11 < 0.033

PAL VOlATILE ORGANICS ,g)______
1,1,1-trichloroethane INA < 0.0044 NA NA
Acetone NA 0.49 NA NA
Toluene jNA < 0.00078 NA NA
Trichiorofluoromethane INA < 0.0059 NA NA

PAL PESTIC1DES/PCBS (p&~g)_______________
DDT NA NA < 0.00707 M NA
DDD NA NA 0.0498 C NA
DDE NA NA < 0.00Y765 NA
Dieldrin jNA NA < 0.00629 M NA
Endosulfan Sulfate NA NA C 0.00763 NA
gmatuma-chliordane j 33ND R 2DR .2ND R . 33ND R

OER
Total Organic Carbon 10400 166=0 130 18500
Total Petroleum Hvdrocarbons 192 312 203 1< 28.2

NOTES:
M= Duplicate high spike analysis, not within control limits.
C =Analysis was confirmed.
R Non-target compound analyzed for but not detected.
NA =Not analyzed

=Not Detected
g =: micrograms per gram

g:-\t65\usaed~tables\fdfs'csb\4-4.wk1 Page 1 Of 1 06-Dec-95
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STORM DRAIN SYSTEM NO. 8 AND ASSOCIATED LOWER COLD SPRING BROOK
ANALYTICAL SEDIMENT SAMPLE RESULTS

LOWER COLD SPRING BROOK SITE INVESTIGATION
FORT DEVENS, MA.

DITCH AMPLECOLE) SPRIN.G:BROOK:SAMPLE LOWCATIIONS:..I

......E I X T ..... ..
PAL METALS (mkg ________

Aluminum 14300 3590 15400
1krsnic 13.2 14 25.8
Barium 49.2 15.7 72.8
Beryllium 0.945 ND <0.427
Calcium 1510 1010 3140
Chromium 38 8.3 39.4
Cobalt 13.8 2.98 11.7
Copper 26 6.39 4.76
Iron 19200 7020 37200
Lead 110 30.8 34
Magnesium 3040 1330 11000
Manganese 595 516 1500
Mercury ND <0.05 1 ND
Nickel 17.9 8.98 37.4
Potassium 1430 194 WO83
Selenium ND <0.25 <0.449
Sodium 121 502 91
Vanadium 26.4 6.45 26.9
zinc 190 48.7 185.2

PAL SEMIVOLATILE ORGANICS (saWg)
9h-carbazole ND IND R ND
Acenaphthylene ND <0.033 <0.033
Anthracene ND <0.033 < 0.714E[a] Anthracene ND < 0.17 <0.041

[a] Pyrene ND 0.M25 < 1.2
[b] Fluoranthene ND <0.21 <0.31

Benzo 1g~hiJ Perylene ND <0.25 <c 0.18
Benzo [k] Fluoranthene ND 0.15 <0.13
Bis (2-ethylhezyl) Phthalate ND ND 0.a48
Qirysene 0.4 0.25 <0.032
Di-n-butyl Phthalate 2.1 ND ND
Fluoranthene 0.53 0.29 < 0.032
Fluorene ND <0.033 < 0.065
Indeno [1,2,3-cd] Pyrene ND < 0.29 < 2.4
Naphthalene ND <0.037 ND
Phenanthrene, 0.48 0.15 <0.032
Pyrene 0.45 0.4 1 <0.083

PAL VOILATILE ORGANICS (ag _______ _______

1,1,1 - trichloroethane ND NA 0.28
Acetone IND NA <3.3
Toluene ND NA <0.1
Trichlorofluoroamethane IND NA <0.23

PAL PESTICIDES/PCBS (,aW/' __________________

DDT NA 0.012 CM < 0.1
DDE) NA 0.0324 C < 0.064
DDE INA 0.0234 C < 0.068
Dieldrin NA ND < 0.079
Endosulfan Sulfate INA ND < 1.2
garnma-chlordane jNA .33ND R ________

OTHER ("&~)
Total Organic Carbon 66000 2005000
Total Petroleum II drocarbons 780 10M3 T23
140TES:

Analysis was confirmed
A& Duplicate high spike analysis, not within control limits.
= Non-target compound analyzed for but not detected.
"W - Not analyzed

=D Not detectable
aglg = micrograms, Per gram,

;:\t65\=ed~tables\ft[Aib\4-8.wkI Page 1 of 1 06-Dec-9.'
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STORM DRAIN SYSTEM NO. 5
ANALYTICAL SEDIMENT SAMPLE RESULTS

LOWER COLD SPRING BROOK SITE INVESTIGATION
FORT DEVENS, MA.

[.... DITCH SAMPLE, LOCAT1ONS .-*-$:
SSD-93-1S X

... ......1t3. , 4)1914

PAL METALS __________

Aluminum 30400 10700 42200
Arsenic 43 20 5.35
Barium 9957 < 5.18
Beryllium 1.62 < 0.5 < 0.5
Cadmium 4.59 0.931 < 0.7
Calcium 6960 591 1830
Chromium 163 36.9 < 4.05
Cobalt 28.8 13.1 < 1.42
copper 65.6 47.3 63
Iron 48700 16300 2200
Lead 160 356 160
Magnesium 17500 4080 < 100
Manganese 1300 2410 43.2
Mercury 0.05 0.0961 < 0.05
Nickel 82 25.3 < 1.71
Potassium 5950 755 < 100
Selenium < 0.449 0.67 8.64
Sodium 270 448 5310
Vanadium 88.6 48.8 < 3.39
Zinc 301 163.7 1< 8.03

PAL SEMI VOLAITLE ORGANICS (Isg/g)______ _______0Acenaphthene 0.21 <c 2 < 0.036
Acenaphthylene 3.8 3 < 0.033
Anthracene 4.5 < 2 < 0.033
Benz~o [a] Anthracene 5.9 < 8 < 0.17
Benzo [ a] Pyrene 5.8 < 10 < 0.25
Benzo [b] Fluoranthene 6.9 20 < 0.21
Benzo jg~hJ] Perylene 5 < 10 < 0.25
Benzo [k] Fluoranthene 6.2 10 < 0.066
Chrysene 7.4 20 < 0.12
Fluoranthene 7.3 30 < 0.068
Fluorene 0.91 < 2 < 0.033
Phenanthrene 8.4 10 < 0.033
Pyrene 12 130 10.66

OTHER (jsgJg)
Total Organic Carbon 55000 92600 428000
Total Petroleum Hydrocarbons 3200 T1570 3200

NOTES:
#Ltgg = micrograms per gram

g:\t65\usae~c~tsbles\fdfs\usb\4-I0.wk1 Page 1 of 1 06-Dec-9ý
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APPENDIX F

HYDROGEOLOGIC DATA

F-1 IN-SITU HYDRAULIC CONDUCTIVITY TESTING

F-2 HYDRAULIC GRADIENT AND GROUNDWATER
FLOW VELOCITY CALCULATIONS

Harding Lawson Associates
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IN-SITU HYDRAULIC CONDUCTIVITY TESTING
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APPENDIX F

APPENDIX F-1 HYDRAULIC CONDUCTIVITY TEST RESULTS

ABB-ES performed rising head slug tests on monitoring wells installed during the AOC 57 RI
in November 1995 and January 1997. This appendix discusses the analytical procedure and
presents estimated values of hydraulic conductivity. The test methodology is presented in
Subsections 4.8.2 of Volume I of the Fort Devens POP (ABB-ES, 1995a). Field data from all
tests were analyzed to estimate hydraulic conductivity using a derivation of the method of
Hvorslev (195 1)1 and the method of Bouwer and Rice (1976)2.

The form of the Hvorslev equation that was used relates the hydraulic conductivity, K, of an
unconfined aquifer to the well geometry and the rate of head recovery by:

_K [ [Log(H 1)-_Log(H 2)- r 2 Log(L / R)

L t - t2  2L

Parameters in this equation included: r (radius of the well casing), R (radius of the borehole), L
(length of the aquifer tested), as well as time (t) and water level (H) data expressed as
drawdown. Log values are log base ten. Test data were also analyzed using AQTESOLVIV,
an aquifer test analysis program by Geraghty Miller, Inc. AQTESOLVT' utilizes the Bouwer
and Rice method for estimating hydraulic conductivities in unconfined aquifers.

'Hvorslev, M.J., 1951. "Time Lag and Soil Permeability in Groundwater Observations;" U.S. Army
Corps of Engineers, Waterways Experiment Station, Bulletin 36; Vicksburg, Mississippi.

2Bouwer, H. and R.C. Rice, 1976. A Slug Test Method for Determining Hydraulic Conductivity of
Unconfined Aquifers with Completely or Partially Penetrating Wells, Water Resources Research,
Vol. 12, No. 3, pp 423-428.

3AQTESOLV, 1991 "ATESOLV, Aquifer Test Solver Version 1.00;" Geraghty and Miller
Modeling Group; Reston, VA.

0
APPNDF.DOC 9144-03
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APPENDIX F O

Estimates of hydraulic conductivity for the 15 wells/piezometers tested at AOC 57 range
between 1.22x10Y" cm/sec and 4.22x10"4 cm/sec for the Bouwer and Rice method while the
Hvorslev method yields values of 1.26x1I0 2 cm/sec to 4.28x10 5 cm/sec. Typically the Bouwer
and Rice method provided hydraulic conductivity values which were greater than the values
obtained with the Hvorslev equation.

The results of hydraulic conductivity testing are summarized in Table F-1. The data for each
test are also provided. The information contained in this Appendix is organized as follows:

1) Table F-I, Summary of In-Situ Hydraulic Conductivity Test Results; input
parameters used for AQTESOLVTM analyses;

2) AQTESOLV"T plots with computed hydraulic conductivity values;

3) A table of calculation of hydraulic conductivities using the Hvorslev Equation;
and

4) Raw data and plots of data for Hvorslev analyses;

Static water levels in each well were generally referenced to zero with head stress being
expressed as a positive change.

APPNDF.DOC 9144-03

F-2



A T I C

AQUIFER TEST NO.

SETUP DATE BY WHOM

MONITORING WELL ID ový • , - OJ ' _

DATE OF TEST

TYPE OF TEST ~\

HERMIT TYPE/SERIAL# , .

TEST #

DATA COLLECTION RATE

TRANSDUCER

SERIAL # 1_ 3 7__ ..,____,

PSIG i 0

SCALE FACTOR to, 0 6- 3
OFFSET-0O

INPUT CHANNEL

TEST DATA

INPUT MODE (TOCISUR)

STATIC WATER LEVEL (FT. /TOC)

WELL DEPTH (Fr. /TOC) ., 0

XD DEPTH (FT.TOC)

INITIAL XD REFERENCE g(I, j

SLUG DEPTH (FT. /TOC)

TIME OF SLUG PLACEMENT (C) :, / / 3
TIME OF WL EQUILIBRATION

NEW XD REFERENCE (,J \(XD

START TIME OF TEST

END TIME OF TEST

NOTES:vironmental Sv ice

ABB Environmental Services, Inc.



I T I I

AQUIFER TEST NO.

SETUP DATE BY WHOM

MONITORING WELL ID 57- "- " / . ,

DATE OF TEST

TYPE OF TEST

HERMIT TYPE/SERIAL# .... _______.-,

TEST#

DATA COLLECTION RATE

TRANSDUCER

SERIAL #

PSIG C0 ,,
SCALE FACTOR l __•______

OFFSET

INPUT CHANNEL

TEST DATA _

INPUT MODE (TOC/SUR)

STATIC WATER LEVEL (Fr./TOC) 7.• \ kŽ.- _ _ _ _

WELL DEPTH (FT./TOC) ';. ?, , _ __",__"_

XD DEPTH (FT.TOC)

INITIAL XD REFERENCE r7' 0 "-

SLUG DEPTH (FT./TOC)

TIME OF SLUG PLACEMENT

TIME OF WL EQUILIBRATION

NEW XD REFERENCE

START TIME OF TEST

END TIME OF TEST

NOTES:

ABB Environmental Services, Inc.



AQUIFER TEST NO.

SETUP DATE BY WHOM

MONITORING WELL ID • 'A .) [> O,< % 7 " "

DATE OF TEST Zi;

TYPE OF TEST

HERMIT TYPE/SERIAL# 100

TEST #3

DATA COLLECTION RATE

TRANSDUCER

SERIAL #

PSIG

SCALE FACTOR .0•3

OFFSET

INPUT CHANNEL

TEST DATA

INPUT MODE (TOC/SUR)

STATIC WATER LEVEL (FT. /TOC) <y--

WELL DEPTH (Fr. /TOC) •,

XD DEPTH (FT.TOC) '- (
INITIAL XD REFERENCE . 7
SLUG DEPTH (FT. /TOC)

TIME OFSLUG PLACEMENT 1 3 ,7 7•, 57
TIME OF WL EQUILIBRATION V ", ? _______________

NEW XD REFERENCE

START TIME OF TEST

END TIME OF TEST

NOTES: ' , . • - t ,.

ABB Environmental Services, Inc.--



AQUIFER TEST NO.

SETUP DATE BY WHOM

MONITORING WELL ID " -. , -

DATE OF TEST

TYPE OF TEST * s4 RN;

HERMIT TYPE/SERIAL#

TEST# 7______
DATA COLLECTION RATE

TRANSDUCER

SERIAL# #7 7-?

PSIG

SCALE FACTOR!C O . _,_

OFFSET

INPUT CHANNEL

TEST DATA

INPUT MODE (TOC/SUR) c•x. ,

STATIC WATER LEVEL (rT. /TOC)

WELL DEPTH (Fr. /TOC)

XD DEPTH (FT.TOC)

INITIAL XD REFERENCE .4 '.
SLUG DEPTH (Fr. /TOC)

TIME OF SLUG PLACEMENT

TIME OF WL EQUILIBRATION

NEW XD REFERENCE0QC

START TIME OF TEST

END TIME OF TEST

NOTES: n' ntal Srce InA --

ABB Environmental Services, Inc.



A I T C

E AQUIFER TEST NO.

SETUP DATE BY WHOM

MONITORING WELL ID i• 7 _______-'_____

DATE OF TEST 171

HERMIT TYPE/SERIAL# < y.. L• .

TEST #

DATA COLLECTION RATE

TRANSDUCER

SERIAL #

PSIG WC)
SCALE FACTOR i , _._ _

OFFSET -

INPUT CHANNEL -

TEST DATA

INPUT MODE (TOC/SUR)

STATIC WATER LEVEL (FT. /TOC) ,c. _,_/

WELL DEPTH (FT. /TOC) '? _ _,_ _

XD DEP'TH (Fr.TOC) -( 0(,_
INITIAL XD REFERENCE

SLUG DEPTH (FT. /TOC)

TIME OF SLUG PLACEMENT

TIME OF WL EQUILIBRATION

NEW XD REFERENCE

START TIME OF TEST

END TIME OF TEST

NOTES:

L ABB Environmental Services, Inc.



AQUIFER TEST NO.

SETUP DATE BY WHOM

MONITORING WELL ID

DATE OFTT T E ST

TYPE OF TEST 7

HERMIT TYPE/SERIAL# v5 ____.......

TEST #

DATA COLLECTION RATE

TRANSDUCER

SERIAL# # ____ ___

PSIG

SCALE FACTOR

OFFSET

INPUT CHANNEL 1.

TEST DATA _

INPUT MODE (TOC/SUR)

STATIC WATER LEVEL (FT. /TOC)

WELL DEPTH (F. /TOC) , ,. -_

XD DEPTH (FT.TOC)

INITIAL XD REFERENCE

SLUG DEPTH (FT. /TOC)

TIME OF SLUG PLACEMENT

TIME OF WL EQUILIBRATION

NEW XD REFERENCE

START TIME OF TEST

END TIME OF TEST

NOTES:: . . _

ABB Environmental Services, Inc.-



AQUIFER TEST NO. __

SETUP DATE BY WHOM

MONITORING WELL ID Kt '2W -I * - Q&

DATE OF TEST

TYPE OF TEST \Th AC(

HERMIT TYPE/SERIAL# I)CTc C. • L.

TEST # 
F

DATA COLLECTION RATE Iýs

TRANSDUCER

SERIAL #

PSIG

SCALE FACTOR •

OFFSET

INPUT CHANNEL

TEST DATA

INPUT MODE (TOC/SUR)

STATIC WATER LEVEL (Fr. /TOC) 2

WELL DEPTH (FT. /TOC) _ ,._____

XD DEPTH (FT.TOC)

INITIAL XD REFERENCE

SLUG DEPTH (FT./TOC)

TIME OF SLUG PLACEMENT i .3-

TIME OF WL EQUILIBRATION L-

NEW XD REFERENCE

START TIME OF TEST

END TIME OF TEST

NOTES:e ABB E r e S i n.

ABB Environmental Services, Inc.-



A I T C C KI

AQUIFER TEST NO. __

SETUP DATE BY WHOM

MONITORING WELL ID -' i - (77/

DATE OF TEST

TYPEOFTEST 1--.' V+ , ,

HERMIT TYPE/SERIAL# y,. ,-, , _-__,_

TEST# 7

DATA COLLECTION RATE

TRANSDUCER

SERIAL # -7 - '7 Y"

PSIG 'O
SCALE FACTOR
OFFSET - •

INPUT CHANNEL

TEST DATA _

INPUT MODE (TOC/SUR)

STATIC WATER LEVEL (Fr. /TOC) C- "\ 7 (z\y•-
WELL DEPTH (Fr./TOC) \. __

XD DEPTH (FT.TOC)

INITIAL XD REFERENCE

SLUG DEPTH (FT.ITOC)

TIME OF SLUG PLACEMENT

TIME OF WL EQUILIBRATION

NEW XD REFERENCE

START TIME OF TEST

END TIME OF TEST

NOTES: ,'*Vi; 5>cX YY

ABB Environmental Services, Inc.--



AQUIFER TEST NO. __

SETUP DATE BY WHOM

MONITORING WELL ID V " -7 . _N\

DATE OFTEST 17 ýýt

TYPE OF TEST " .

HERMIT TYPE/SERIAL#

TEST #

DATA COLLECTION RATE

TRANSDUCER

SERIAL #

PSIG

SCALEFACTOR

OFFSET__ _ _ _ _ __ _ _ _ _

INPUT CHANNEL

TEST DATA

INPUT MODE (TOC/SUR)

STATIC WATER LEVEL (FT. /TOC)

WELL DEPTH (Fr. /TOC) d____

XD DEIPTH (FT.TOC)

INITIAL XD REFERENCE

SLUG DEPTH (Fr. /TOC)

TIME OF SLUG PLACEMENT

TIME OF WL EQUILIBRATION

NEW XD REFERENCE 0.0

START TIME OF TEST

END TIME OF TEST

NOTES: ABB Evrnet Service

ABB Environmental Services, Inc.



AQUIFER TEST NO.

SETUP DATE BY WHOM

MONITORING WELL ID • :7 j.,, - Cr -c_'? __

DATE OFTEST ii _ _ _

TYPE OF TEST A• Ls- .S(Y

HERMIT TYPE/SERIAL# L)S2t

TEST#

DATA COLLECTION RATE

TRANSDUCER

SERIAL # -
r-sIG l

SCALE FACTOR - .0 ;• "_

OFFSEr

INPUT CHANNEL

TEST DATA 0
INPUT MODE (TOC/SIJR)

STATIC WATER LEVEL (FT. /TOC) i .

WELL DEPTH (Fr. /TOC) "__O_-. __

XD DEPTH (FT.TOC) - •

INITIAL XD REFERENCE & •- '

SLUG DEPTH (FT. /TOC)

"TIME OF SLUG PLACEMENT

TIME OF WL EQUILIBRATION

NEW XD REFERENCE

START TIME OF TEST

END TIME OF TEST

N O T E S : I, I _ _,,_ _ _ __.

ABB Environmental Services, inc.--



S AQUIFER TEST NO. 25,.-.

SETUP DATE BY WHOM

MONITORING WELL ID ý 7/'2/. j6 -0, -0 ý

DATE OF TEST /___ '__..__

TY'PE OF TEST Aede t4I

HERMIT TYPE/SERIAL# )/,' - _,__ _

TEST# 00- #v

DATA COLLECTION RATE Zo _ _ _

TRANSDUCER

SERIAL #

PSIG 30 ?c-l

SCALE FACTOR 2. &?Z

OFFSET 0

INPUT CHANNEL • /

0 TEST DATA

INPUT MODE (TOC/SUR) 77, C_..

STATIC WATER LEVEL (FT. /TOC) I/. el/ _

WELL DEPTH (Fr./TOC) .2 7 : 7 _,

XD DEPTH (FT.TOC) 2-' -.

INITIAL XD REFERENCE 00

SLUG DEPTH (F.I/TOC) .

TIME OF SLUG PLACEMENT Oct 3
TIME OF WL EQUILIBRATION O r 3 I

;2tf-l.r -u 0', c.<.)
NEW XD REFERENCE

STARTTIME OFTEST (3 / 0550

END TIME OF TEST 4/ ____ /_____._

NOTES: ,

ABB Environmental Services, Inc.-



* *

_ _ _ _ _ _ _AQUIFER TEST NO. __O-.3 71 0
SETUP DATE BY WHOM

MONITORING WELL ID 3.•"/" •' /O ?. "sr't-

DATE OFTEST /.g. _

TYPE OF TEST " . (z)
HERMIT TYPE/SERIAL# / C 7/k'- __ _ _

TEST# 2-03 _0

DATA COLLEC17ION RATE 'ZO& 01

TRANSDUCER

SERIAL # 66 3ý

PSIG 30 ;S7r-:
SCALE FACTOR , ". i __ _

OFFSET - e.C)I&Z

INPUT CHANNEL /

TEST DATA 0
INPUT MODE (TOC/SUR) 7- 0 i

STATIC WATER LEVEL (FT. /TOC) {, 4'• "__

WELL DEPTH (FT. /TOC) ,/- - _

XD DEPTH (FT.TOC) /4/

INITIAL XD REFERENCE . o

SLUG DEPTH (FT. /TOC) // /

TIME OF SLUG PLACEMENT /0/O

TIME OF WL EQUILIBRATION /0 30

NEW XD REFERENCE .

START TIME OF TEST /0 3 L()j / eoo (rz0
END TIME OF TEST ,5 roll)/ /ld r-z)

NOTES: . '2? •.___________-__-__

ABB Environmental Services, Inc.-



Q7

AQUIFER TEST NO.

SETUP DATE BY WHOM

MONITORING WELL ID 5"/ ,.. '

DATE OF TEST /2_/__._ __-

TYPE OF TEST S. ci ________

HERMIT TYPE/SERIAL# / __/______

TEST #

DATA COLLECTION RATE ,< __/

TRANSDUCER

SERIAL# #_ __ _ _

PSIG 3 ,SJ?

SCALE FACTOR

OFFSET -0. o/1, Z

INPUT CHANNEL • /
e .TEST DATA

INPUT MODE (TOC/SUR) "7"-0 C,

STATIC WATER LEVEL (FT./TOC) 1. f

WELL DEPTH (FT. /TOC) /•. •

XD DEPTH (FT.TOC) /3. _ _

INITIAL XD REFERENCE 0 •

SLUG DEPTH (FT./TOC)

TIME OF SLUG PLACEMENT

TIME OF WL EQUILIBRATION ,.

NEW XD REFERENCE 0 •__._

START TIME OF TEST

END TIME OF TEST -/

NOTES: . _--___ __._._ ___ ___-___,_ ___

ABB Environmental Services, Inc.



AQUIFER TEST NO. _"P

SETUP DATE BY WHOM

MONITORING WELL ID "7-, ••- ./ 2.

DATE OF TEST

TYIPE _O ____T__--_, •., L. OF TE _ _,

HERMIT TYPE/SERIAL# /oc• ///,C/__..__

TEST #__ - __

DATA COLLECTION RATE o

TRANSDUCER

SERIAL #

PSIG z• ?'__-___
SCALE FACTOR ,. ______

OFFSET -O.oI( 2

INPUT CHANNEL

TEST DATA

INPUT MODE (TOC /SUR) C-

STATIC WATER LEVEL (FT. /TOC) -5/ ,.. "

WELL DEPTH (FT. /TOC) /16-. / 3 _

XD DEPTH (FT.TOC) / 3 _

INITIAL XD REFERENCE o. o

SLUG DEPTH (FT. /TOC) /0 _

TIME OF SLUG PLACEMENT /2'o__-

TIME OF WL EQUILIBRATION 1230

NEW XD REFERENCE O. 0

START TIME OF TEST 123J 4_/_,2_"_

ENDTIME OF TEST ./2'/O _/,/_.____--

NOTES: , 77-5 .

ABB Environmental Services, Inc.-



AQUIFERTESTNO. o9Co

SETUP DATE BY WHOM

MONITORING WELL ID 6___ ._._1W_-___

DATE OFTEST A,/ -

TYPE OF TEST

HERMIT TYPE/SERIAL# /00 C

TEST# O#-o5
DATA COLLECTION RATE

TRANSDUCER

SERIAL #

PSIG 3O 0

SCALE FACTOR

OFFSET -0.01

INPUT CHANNEL # /

TEST DATA

INPUT MODE (TOC/SUR) 7-0c

STATIC WATER LEVEL (FT. /TOC) / z a'

WELL DEPTH (FT. /TOC) //.,I- k

XD DEPTH (FT.TOC) /1 '

INITIAL XD REFERENCE .•)

SLUG DEPTH (FT. /TOC)_

TIME OF SLUG PLACEMENT a _/o

TIME OF WL EQUILIBRATION / 3/_
NEW XD REFERENCE o

START TIME OFTEST

END TIME OF TEST /':2:;- / }c _ __-

NOTES:

ABB Environmental Services, Inc.---
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57M-95-01X RH

Time (min) delta H (ft.)
0 0.515

0.0033 0.236
0.0066 0.445 Well ID: 57M-95-01X

0.01 0.505 Test Date: 11/16/95

0.0133 0.505 Test Type: Rising Head

0.0166 0.41 Well Diameter: 0.333 ft.

0.02 0.489 Boring Diameter: 0.833 ft.

0.0233 0.711 Screened Interval (bgs): 19-29 ft.
0.0266 0.746 Water Column Height: 7.09 ft.

0.03 0.832
0.0333 0.778
0.0366 0.714
0.035 0.654

0.0433 0.6
0.0466 0.55

0.05 0.499
0.0533 0.458
0.0566 0.417

0.06 0.382
0.0633 0.353
0.0666 0.322

0.07 0.293
0.0733 0.268
0.0766 0.246

0.08 0.227
0.0833 0.205
0.0866 0.192

0.09 0.173
0.0933 0.16
0.0966 0.144

0.1 0.132
0.1033 0.122
0.1066 0.116

0.11 0.106

0.1133 0.094
0.1166 0.087

0.12 0.081
0.1233 0.075
0.1266 0.075

0.13 0.065
0.1333 0.056
0.1366 0.059

0.14 0.053
0.1433 0.049
0.1466 0.046

0.15 0.043
0.1533 0.04
0.1566 0.037

0.16 0.034
0.1633 0.034,

Page 1



57M-95-OIX RH

Time (min) delta H (ft.) 0.166 0.0
0.176 0.03

0.1733 0.027 ____

0.1766 0.027
0.18 0.024

0.1833 0.024
0.1866 0.021

0.19 0.021
0.1933 0.018
0.1966 0.018

0.2 0.018_________

0.2033 0.018
0.2066 0.018

0.21 0.015
0.21 33 0.015 ____

0.2166 0.015
0.22 0.015

0.2233 0.015
0.2266 0.012

0.23 0.012
0.2333 0.012
0.2366 0.012

0.24 0.012
0.2433 0.012_________
0.2466 0.012____

0.25 0.012_________
0.2533 0.012
0.2566 0.012 ____

0.26 0.009
0.2633 0.009
0.2666 0.009

0.27 0.009
0.2733 0.009
0.2766 0.009

0.28 0.009
0.2833 0.009
0.2866 0.009

0.29 0.009
0.2933 0.009
0.2966 0.009

0.3 0.009
0.3033 0.009
0.3066 0.009

0.31 0.009
0.31 33 0.009
0.3166 0.009

0.32 0.009
0.3233 0.009
0.3266 0.009 ___ ____

0.33, 0.009 _ _ _ _ _____ _ _ _ _ _ _ _ _ _ _ _ _

Page 2



57M-95-01X RH

Time (min) delta H (ft.)
0.3333 0.009

0.35 0.009
0.3666 0.009
0.3833 0.009

0.4 0.003 ____

0.4166 0.006 ___

0.4333 0.009 ____

0.45 0.009
0.4666 0.009 ___ ____

0.4833 0.006
0.5 0.006 ____

0.5166 0.009
0.5333 0.006

0.55 0.006 ____

0.5666 0.006
0.5833 0.006

0.6 0.006 ____

0.6166 0.006
0.6333 0.006

0.65 0.006
0.6666 0.006
0.6833 0.006

0.7 0.006 ____

0.7166 0.006 ___

0.7333 0.006
0.75 0.006

0.7666 0.006 ____ ___

0.7833 0.006
0.8 0.006

0.8166 0.006 ____

0.8333 0.006
0.85 0.006

0.8666 0.006
0.8833 0.006

0.9 0.006
0.9166 0.006
0.9333 0.006

0.95 0.006
0.9666 0.009
0.9833 0.009

1 0.009
1.2, 0.006 ____ _________

Page 3
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57M-95-02X RH

Time (min) delta H (ft.) 70 0.259 WelID57-5I02 I
0.0033 0.427 -Tell Dat: 11/7M/95-
0.0066 0.608 -Test DTye: 11/17/95ea

0.01 0.814 Test Typmete: Rising Head
0.01 33, 0.545 Welln Diameter: 0.333 ft.
0.0166 0.478 Boriengd DIamter:a 0.833: 1424. t

0.023 0.4922 Water Column Height: 8.81 ft.
0.0266 0.548 _

0.03 0.573
0.0333 0.351
0.0366 0.668

0.04 1.182
0.0433 1.473
0.0466 1.302

0.05 1.207
0.0533 1.118
0.0566 1.039

0.06 0.969
0.0633 0.9
0.0666 0.833

0.07 0.779
0.0733 0.722
0.0766 0.665

0.08 0.621
0.0833 0.576
0.0866 0.535

0.09 0.497
0.0933 0.462
0.0966 0.427

0.1 0.399
0.1033 0.373
0.1066 0.345

0.11 0.323
0.1133 0.301
0.1166 0.278

0.12 0.263
0.1233 0.247
0.1266 0.228

0.13 0.212
0.1333 0.202
0.1366 0.183

0.14 0.174
0.1433 0.161
0.1466 0.152

0.15 0.139
0.1533 0.136 ____

0.1566 0.129
0.16 0.12

0.1633, 0.114,_ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _
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57M-95-02X RH

Time (min) delta H (ft.)
0.1666 0.107

0.17 0.101
0.1733 0.095
0.1766 0.088

0.18 0.085
0.1833 0.082
0.1866 0.079

0.19 0.072
0.1933 0.069 ____

0.1966 0.066
0.2; 0.063

0.2033, 01066
0.2066 0.057

0.21 0.057
0.21 33 0.057
0.2166 0.05 ____

0.22 0.053 ____

0.2233 0.053 ____

0.2266 0.047
0.23 0.047 ____

0.2333 0.047
0.2366 0.044 ___ ____

0.24 0.047 ____ ________

0.2433 0.044 ____

0.2466 0.041 ____ ________

0.25 0.041 ____

0.2533 0.041
0.2566 0.038 ____

0.26 0.038 ________

0.2633 0.038
0.2666 0.038

0.27 0.034
0.2733 0.034
0.2766 0.034

0.28 0.034
0.2833 0.034
0.2866 0.034 ____

0.29 0.031
0.2933 0.031 ____

0.2966 0.031 ____ ________

0.3 0.031
0.3033 0.031
0.3066 0.031

0.31 0.028
0.3133 0.028
0.3166 0.031

0.32 0.031
0.3233 0.031 ____

0.3266 0.028 ___ ____

0.33, 0.028,____ ________ ________
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57M-95-02X RH

Time (min) delta H (ft.)
0.3333 0.031

0.35 0.028
0.3666 0.028
0.3833 0.025

0.4 0.025
0.4166 0.025
0.4333 0.025

0.45 0.025
0.4666 0.025
0.4833 0.022

0.5 0.019
0.5166 0.019
0.5333 0.019

0.55 0.022
0.5666 0.022
0.5833 0.015

0.6 0.019
0.6166 0.019
0.6333 0.015

0.65 0.019
0.6666 0.019
0.6833 0.015

0.7 0.019
0.7166 0.019
0.7333 0.019

0.75 0.019
0.7666 0.019
0.7833 0.019

0.8 0.015
0.8166 0.015
0.8333 0.015

0.85 0.012
0.8666 0.015
0.8833 0.015

0.9 0.015
0.9166 0.015
0.9333 0.015

0.95 0.012
0.9666 0.019
0.9833 0.012

1 0.015
1.2 0.012
1.4 0.022
1.6 0.019
1.8 0.015

2 0.015
2.2 0.019
2.4 0.019,0
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57M-95-03X RH

Time (min) delta H (ft.)
0 0. 8 0 9 -WlWell ID: 57M-95-03X

0.0033 1.05 Test Date: 11/16/95
0.0066 0.151 _Test Type: Rising Head

0.01 1.066 _ Well Diameter: 0.333 ft.
0.0133 1.443 Boring Diameter: 0.833 ft.
0.0236 1.959 - Screened Interval (bgs): 7-17 ft.
0.0233 1.998 Water Column Height: 9.51 ft.0.0266 1.987

0.03 1.971
0.0333 1.959
0.0366 1.949

0.04 1.94,
0.0433 1.937
0.0466 1.921

0.05 1.924
0.0533 1.902
0.0566 1.892

0.06 1.899
0.0633 1.876
0.0666 1.87

0.07 1.864
0.0733 1.857
0.0766 1.848

0.08 1.838
0.0833 1.829
0.0866 1.823

0.09 1.813
0.0933 1.807
0.0966 1.797

0.1 1.788
0.1033 1.769
0.1066 1.778

0.11 1.762
0.1133 1.762
0.1166 1.75

0.12 1.743
0.1233 1.734
0.1266 1.728

0.13 1.721
0.1333 1.705
0.1366 1.709

0.14 1.686
0.1433 1.693
0.1466 1.693

0.15 1.677
0.1533 1.674
0.1566 1.661

0.16 1.652
0.1633 1.645
0.1666 1.636,

Page 1



57M-95-03X RH

Time (min) delta H (ft.)
0.17 1.629

0.1733 1.62___ _____

0.1766 1.598
0.18 1.607

0.1833 1.604
0.1866 1.601

0.19 1.588
0.1933 1.582
0.1966 1.576

0.2 1.566____
0.2033 1.553
0.2066 1.553

0.21 1.55
0.2133 1.528
0.2166 1.534

0.22 1.525
0.2233 1.506
0.2266 1.515

0.23 1.506
0.2333 1.503 ____

0.2366 1.493
0.24 1.481

0.2433 1.49
0.2466 1.471

0.25 1.465
0.2533 1.471
0.2566 1.449____

0.261 1.443
0.2633 1.439____
0.2666 1.433 ____

0.27 1.427
0.2733 1.424
0.2766 1.417____

0.28 1.408
0.2833 1.401 ____

0.2866 1.389____
0.29 1.389_____ ____

0.2933 1.382
0.2966 1.373

0.3 1.37____
0.3033 1.36
0.3066 1.357

0.31 1.354
0.3133 1.344
0.3166 1.341

0.32 1.335
0.3233 1.325
0.3266 1.322 _ __

0.33 1.316 ________ ____

0.3333, 1.31,____ _____________ ____]-
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57M-95-03X RH

Time (min) delta H (ft.)
0.35 1.278

0.3666 1.246
0.3833 1.211

0.4 1.183
0.4166 1.161
0.4333 1.129

0.45 1.104
0.4666 1.075____
0.4833 1.047

0.5 1.025
0.5166 1.002
0.5333 0.977

0.55, 0.958
0.5666 0.939
0.5833 0.914

0.6 0.898
0.61 66 0.879
0.6333 0.86

0.65 0.841
0.6666 0.822
0.6833, 0.809

0.7 0.797 ____

0.7166 0.781
0.7333 0.768

0.75 0.755
0.7666 0.743
0.7833 0.73

0.8 0.717
0.8166 0.711
0.8333 0.698

0.85 0.689
0.8666 0.679
0.8833 0.67

0.9 0.664
0.91 66 0.654
0.9333 0.648

0.95 0.638
0.9666 0.632
0.9833 0.626

1 0.619
1.2 0.534
1.4, 0.489
1.6 0.458
1.8 0.429

2 0.41
2.2 0.391
2.4 0.375
2.6 0.36
2.8 0.347

3, 0.334,_ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _
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57M-95-03X RH

Time (min) delta H (ft.)
3.2 0.325
3.4 0.318
3.6 0.309
3.8 0.299

4 0.293
4.2 0.284
4.4 0.277
4.6 0.271
4.8 0.268

5 0.261
5.2 0.258 ____ ________

5.4 0.252
5.6 0.249
5.8 0.242

6 0.242
6.2 0.239
6.4 0.236
6.6 0.233
6.8 0.233

7 0.23
7.2 0.227
7.4 0.227 ____

7.6 0.22
7.8 0.22

8 0.22
8.2 0.217
8.4, 0.214 ____

8.6 0.214
8.8 0.211

9 0.211
9.2 0.208
9.4 0.208
9.6 0.208
9.8 0.204
10 0.204
12, 0.1951_ _ _ _ _ _ _ _ _ _ _
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57M-95-04A RH

Time (min) delta H (ft.)
0 0.654 1

0.0033 0.474 -Well ID: 57M-95-04A
- Test Date: 11/17/950.006 0.474 Test Type: Rising Head

0.01 0.471

0.01 33 0.677 Well Diameter: 0.333 ft.

0.0166 0.379 Boring Diameter: 0.833 ft.

0.02 0.654 -Screened Interval (bgs): 2.4-12.4 ft.

0.0233 0.512 Water Column Height: 10.15 ft.

0.0266 0.259
0.03 0.984

0.0333 1.414
0.0366 1.633

0.04 1.525
0.0433 1.471
0.0466 1.424

0.05 1.38
0.0533 1.338
0.0566 1.294

0.06 1.256
0.0633 1.212
0.0666 1.186

0.07 1.148
0.0733 1.114
0.0766 1.082

0.08 1.05
0.0833 1.022
0.0866 0.993

0.09 0.965
0.0933 0.939
0.0966 0.914

0.1 0.889
0.1033 0.867
0.1066 0.841

0.11 0.819
0.1133 0.794
0.1166 0.775

0.12 0.756
0.1233 0.734
0.1266 0.715

0.13 0.696
0.1333 0.677
0.1366 0.661

0.14 0.642
0.1433 0.629
0.1466 0.61

0.15 0.597
0.1533 0.582
0.1566 0.566

0.16 0.55
0.1633 0.537 1
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57M-95-04A RH

Time (min) delta H (ft.)
0.1666 0.525

0.17 0.509
0.1733 0.496
0.1766 0.483

0.18 0.474
0.1833 0.461
0.1866 0.449

0.19 0.439
0.1933 0.426
0.1966 0.417____

0.2 0.407 ____

0.2033 0.395
0.2066 0.389

0.21 0.379 ____

0.2133 0.369
0.2166 0.36

0.22, 0.35 ____

0.2233 0.344
0.2266 0.335

0.23 0.328 ____

0.2333 0.322
0.2366 0.313

0.24 0.306
0.2433 0.3
0.2466 0.293 ____

0.25 0.287
0.2533 0.278 ____

0.2566 0.271 ____

0.26 0.265 ____

0.2633 0.259
0.2666 0.255

0.271 0.249
0.27331 0.243 ____

0.2766 0.24
0.28 0.233

0.2833 0.227
0.2866 0.224

0.29 0.217
0.2933 0.214
0.2966 0.211 ____

0.3 0.205
0.3033 0.198
0.3066 0.195

0.31 0.192
0.3133 0.186
0.3166 0.183

0.32 0.179 ____

0.3233 0.176
0.3266 0.176 ____ _________________

0.33, 0.17,_ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _
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57M-95-04A RH

Time (min) delta H (ft.)
0.3333 0.167

0.35 0.151
0.3666 0.135
0.3833 0.123

0.4 0.11
0.4166 0.1
0.4333 0.091

0.45 0.081
0.4666 0.075
0.4833 0.072

0.51 0.066
0.5166 0.059
0.5333 0.059

0.55 0.053
0.5666 0.05
0.5833 0.046

0.6 0.043
0.6166 0.04
0.6333 0.037

0.65 0.037 ____

0.6666 0.034
0.6833 0.034

0.7 0.031
0.7166 0.031
0.7333 0.027

0.75 0.027 ____

0.7666 0.027
0.7833 0.027

0.8 0.024
0,3166 0.024
0.8333 0.021

0.85, 0.021
0.8666 0.021
0.8833 0.021 ____

0.9 0.021
0.9166 0.021
0.9333 0.018

0.95 0.018
0.9666 0.018
0.9833, 0.018

1 0.018
1.2 0.012
1.4 0.009
1.6 0.009
1.8 0.006

2 0.006
2.2 0.003

24 0.003
2.6 0.003 ____

2.8 0.003 ____ ____ _ _ _ _ ____ _ _ _ _
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57M-95-04B RH

Time (min) delta H (ft.)
0.0033 0.076 Well ID: 57M-95-04B
0.0066 0.487 Test Date: 11/17/95

0.01 0.731 Test Type: Rising Head
0.0133 0.766 Well Diameter: 0.333 ft.
0.0166 0.706 Boring Diameter: 0.833 ft.

0.02 0.962 Screened Interval (bgs): 18.5-28.5 ft.
0.0233 0.661 Water Column Height: 27.31 ft.
0.0266 0.725

0.03 1.184 T1
0.0333 1.545
0.0366 1.633

0.04 1.573
0.0433 1.475
0.0466 1.396

0.05 1.326
0.0533 1.269
0.0566 1.216

0.06 1.168
0.0633 1.121
0.0666 1.076

0.07 1.035
0.0733 0.997
0.0766 0.956

0.08 0.924
0.0833 0.874
0.0866 0.861

0.09 0.81
0.0933 0.785
0.0966 0.753

S0.1 

0.725
0.1033 0.696
0.1066 0.671

0.11 0.639
0.1133 0.62
0.1166 0.601

0.12 0.573
0.1233 0.557
0.1266 0.535

0.13 0.513
0.1333 0.497
0.1366 0.478

0.14 0.465
0.1433 0.446
0.1466 0.427

0.15 0.411
0.1533 0.399
0.1566 0.383

0.16 0.37
0.1633 0.354
0.1666 0.348 t
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57M-95-04B RH

Time (min) delta H (ft.) ____

0.17 0.335
0.1733 0.323
0.1766 0.313

0.18 0.297
0.1833 0.288
0.1866 0.275

0.19 0.269
0.1933 0.259
0.1966 0.25

0.2 0.243
0.2033 0.234
0.2066 0.228

.0.21 0.218
0.2133 0.212
0.2166 0.202

0.22 0.199
0.2233 0.19
0.2266 0.177

0.23 0.177
0.2333 0.171
0.2366 0.164

0.24 0.161
0.2433 0.155
0.2466 0.152

0.25 0.145
0.2533 0.142
0.2566 0.139

0.26, 0.133
0.2633 0.126
0.2666 0.126

0.27 0.12
0.2733 0.117
0.2766 0.114

0.28 0.11
0.2833 0.107
0.28661 0.104 ____

0.29 0.101
0.2933 0.098
0.2966 0.095

0.3 0.091
0.3033 0.088
0.3066 0.085 ____

0.31 0.085
0.3133 0.079
0.3166 0.079_________

0.32 0.079 ____

0.3233 0.076
0.3266 0.072

0.331 0.0721____ ____

0.33331 0.0691 T-1__ _____ __________ ____
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57M-95-04B RH

Time (min) delta H (ft.)
0.35 0.06

0.3666 0.05 ____

0.3833 0.044
0.4 0.041

0.4166 0.038
0.4333 0.031

0.45 0.028 ____

0.4666 0.025
0.4833 0.022

0.5 0.018
0.5166 0.018
0.5333, 0.018

0.55 0.015
0.5666 0.015
0.5833 0.012

0.6 0.012
0.6166 0.012
0.6333 0.012

0.65 0.009
0.6666 0.012
0.6833 0.009

0.7 0.009
0.7166 0.009
0.7333 0.009 _________ _________

0.75 0.009
0.7666 0.006
0.7833 0.009_________

0.8 0.009 ____

0.8166 0.009
0.8333 0.006

0.85 0.006 ____

0.8666 0.009 ____

0.8833 0.009
0.9 0.006 ____

0.9166 0.006
0.9333 0.009

0.95 0.006
0.9666 0.006
0.9833 0.006

1.4 0.003
1.6, 0.003,_ _ _ _ _ _ _ _
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57M-95-05X RH

Time (min) delta H (ft.)
.03 .823 Well ID: 57M-95-05X

0.0066 1.583 _ Test Date: 11/16/95
0.06 1.658_ Test Type: Rising Head
0.011 1.675 -Well Diameter: 0.333 ft.

0.0133 1.583 Boring Diameter: 0.833 ft.
0.0166 1.535 -Screened Interval (bgs): 10-20 ft.

0.02 1.4850.0233 1.43 Water Column Height: 7.09 ft.0.0233 1.437

0.0266 1.393
0.03 1.348

0.0333 1.295
0.0366 1.253

0.04 1.215
0.0433 1.168
0.0466 1.139

0.05 1.089
0.0533 1.048
0.0566 1.013

0.06 0.981
0.0633 0.949
0.0666 0.915

0.07 0.88
0.0733 0.851
0.0766 0.823

0.08 0.791
0.0833 0.76
0.0866 0.741

0.09 0.712
0.0933 0.68
0.0966 0.664

0.1 0.63
0.1033 0.617
0.1066 0.601

0.11 0.563
0.1133 0.554
0.1166 0.531

0.12 0.516
0.1233 0.5
0.1266 0.49

0.13 0.452
0.1333 0.443
0.1366 0.427

0.14 0.421
0.1433 0.399
0.1466 0.389

0.15 0.373
0.1533 0.348
0.1566 0.351

0.16 0.332
0.1633 0.31 1 1 1
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57M-95-05X RH

Time (min) delta H (ft.)_____
0.1666 0.31

0.17 0.3
0.1733 0.291
0.1766 0.272

0.18 0.272____
0.1833 0.266
0.1866 0.253_________

0.19 0.25
0.1933 0.237
0.1966 0.231

0.2 0.224
0.2033 0.218
0.2066 0.212 ____

0.21 0.202
0.21 33 0.186
0.2166 0.19

0.22 0.19
0.2233, 0.18
0.2266 0.174

0.23 0.171
0.2333 0.167 ____

0.2366 0.171
0.24 0.155_____ ____

0.2433 0.145____
0.2466 0.136

0.25 0.133 ____

0.2533 0.133
0.2566 0.123

0.26 0.117
0.2633, 0.117
0.2666 0.11____

0.27 0.11
0.2733 0.114
0.2766 0.107____

0.28 0.107
0.2833 0.098
0.2866 0.091

0.29 0.088
0.2933 0.095
0.2966 0.098

0.3 0.085
0.3033 0.085_____ ____

0.3066 0.079
0.31 0.076

0.31 33 0.079 ____

0.3166 0.082 _ __

0.32 0.079
0.3233 0.072
0.3266 0.072

0.33, 0.06,____ _________________
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57M-95-05X RH

Time (min) delta H (ft.)
0.3333 0.072

0.35 0.088
0.3666 0.06
0.3833 0.057 ____

0.41 0.053
0.41 66 0.047
0.4333 0.044 ____

0.45 0.041 ____

0.4666 0.041_____ ____

0.48331 0.038 ____

0.5 0.034 ____

0.5166 0.034
0.5333 0.034

0.55 0.031
0.5666 0.028_____ ____

0.5833, 0.028 ____

0.6 0.028
0.6166 0.028 ____

0.6333 0.025 ____

0.65 0.025
0.6666 0.028 ____

0.6833 0.025 ____

0.7 0.028 ____

0.71 66 0.028 ____

0.7333 0.028
0.75 0.028

0.7666 0.028
0.7833 0.025

0.8 0.025 ____

0.8166 0.022
0.8333 0.022 ____

0.85 0.022____
0.8666 0.019 ____

0.8833 0.025
0.9 0.019 ____

0.9166 0.022___ _____

0.9333 0.022
0.95 0.022

0.9666 0.025
0.9833 0.022

1 0.022
1.2 0.022
1.4 0.019 ________________ ____

1.6 0.019
1.8 0.015

2 0.019
2.2, 0.015,_ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _
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57M-95-06X RH

Time (min) delta H (ft.)
0 0.13 Well ID: 57M-95-06X

0.0033 0.424 -Test Date: 11/16/95
0.0066 0.674 -Test Type: Rising Head

0.01 0.171 Well Diameter: 0.333 ft.
0.01336 0.393 Boring Diameter: 0.833 ft.

0.0166 0.374 Screened Interval (bgs): 11.9-21.9 ft.
0.023 1.0091 Water Column Height: 11.22 ft.0.0233 1.009!

0.0266 0.886
0.03 1.566

0.0333 1.817
0.0366 1.722

0.04 1.817
0.0433 1.788
0.0466 1.769

0.05 1.759
0.0533 1.744
0.0566 1.725

0.06 1.725
0.0633 1.699
0.0666 1.68

0.07 1.671
0.0733 1.652
0.0766 1.636

0.08 1.627
0.0833 1.614
0.0866 1.598

0.09 1.582
0.0933 1.57
0.0966 1.557

0.1 1.544
0.1033 1.525
0.1066 1.516

0.11 1.503
0.1133 1.497
0.1166 1.484

0.12 1.471
0.1233 1.462
0.1266 1.433

0.13 1.433
0.1333 1.424
0.1366 1.411

0.14 1.399
0.1433 1.386
0.1466 1.373

0.15 1.364
0.1533 1.364
0.1566 1.351

0.16 1.326
0.1633 1.322,
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57M-95-06X RH

Time (min) delta H (ft.)
0.1666 1.313

0.17 1.304
0.1733 1.291
0.1766 1.278

0.18 1.266
0.1833 1.256
0.1866 1.253

0.19 1.243
0.1933 1.227
0.1966 1.218

0.2 1.209
0.2033 1.205
0.2066 1.19

0.21 1.183
0.2133 1.17
0.2166 1.164

0.22 1.155
0.2233 1.145____
0.2266 1.139____

0.23 1.114
0.2333 1.123
0.2366 1.107____

0.24 1.107
0.2433 1.091
0.2466 1.088

0.25 1.076
0.2533 1.069
0.2566 1.06

0.26, 1.053
0.2633 1.041
0.2666 1.041

0.27 1.025
0.2733 1.019
0.2766 1.012

0.28 1.006 ____

0.2833 0.994
0.2866 0.991

0.29 0.988 ____

0.2933 0.978
0.2966 0.966

0.3 0.956
0.3033 0.95
0.3066 0.947

0.31 0.94
0.31 33 0.943
0.3166 0.921

0.32 0.915
0.3233 0.909
0.3266 0.896 ____________

0.33, 0.893 ____ ____ ____ ____
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57M-95-06X RH

Time (min) delta H (ft.)
0.3333 0.89 ____

0.35 0.852
0.3666 0.823
0.3833 0.788

0.4 0.754
0.41 66 0.731
0.4333 0.697

0.45 0.678
0.4666 0.646
0.4833 0.624

0.5 0.589 ____

0.5166 0.564
0.5333 0.548

0.55 0.526
0.5666 0.51
0.5833 0.494

0.6 0.472
0.61 66 0.453
0.6333 0.434

0.65 0.424
0.6666 0.408
0.6833 0.393

0.7 0.367 ____

0.7166 0.358
0.7333 0.348

0.75 0.326 ____

0.7666 0.323
0.7833 0.313

0.8 0.298
0.8166 0.288 ____

0.8333 0.279 ____

0.85 0.272
0.8666 0.26
0.8833 0.25

0.9 0.247
0.9166 0.234
0.9333 0.225

0.95 0.218
0.9666 0.212
0.9833 0.203

1 0.199
1.2 0.123
1.4 0.089
1.6 0.066
1.8 0.051 ____

2 0.038 ____

2.2 0.035 ____

2.4 0.028 ____

2.6 0.025 ____

2.81 0.025,_ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _
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57M-95-06X RH

Time (min) delta H (ft.)
3 0.022

3.2 0.022
3.4 0.019
3.6 0.022
3.8 0.019

4 0.019
4.2 0.016,
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57M-95-07X RH

Time (min) delta H (ft.)
0.0066 0.003 ___

01 0.003 -Well ID: 57M-95-07X
0.0133 0.006 Test Date: 11/16/95

0.0166 0.066 Test Type: Rising Head
0.0266 0.063 Well Diameter: 0.333 ft.

0.03 0.0145 Boring Diameter: 0.833 ft.

0.0466 0.057 Screened Interval (bgs): 3-13 ft.

0.0533 0.262 - Water Column Height: 11.37 ft.

0.0566 0.332
0.0666 0.139
0.0733 0.547
0.0766i 1.868

0.08 0.224
0.0833 0.927
0.0866 0.737

0.09 1.532
0.0933 0.696
0.0966 0.756

0.1 0.744
0.1033 0.627
0.1066 0.525

0.11 0.639
0.1133 1.402
0.1166 0.886

0.12 1.453 5
0.1233 1.298
0.1266 1.272

0.13 1.215
0.1333 1.165
0.1366 1.117

0.14 1.073
0.1433 1.035
0.1466 0.994

0.15 0.956
0.1533 0.918
0.1566 0.886

0.16 0.851
0.1633 0.82
0.1666 0.791

0.17 0.76
0.1733 0.734
0.1766 0.706

0.18 0.68
0.1833 0.658
0.1866 0.633

0.19 0.611
0.1933 0.592
0.1966 0.57

0.2 0.551
0.2033 0.5311
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57M-95-07X RH

Time (min) delta H (ft.)____
0.5333 0.044

0.55 0.041
0.5666 0.031
0.5833 0.025

0.6 0.025
0.6166 0.025
0.6333 0.022

0.65 0.022
0.6666 0.019
0.6833 0.019 ___

0.7 0.022
0.7166 0.015 ____

0.7333 0.015 ____

0.75 0.015
0.7666 0.012
0.7833 0.012

0.8 0.012 ___

0.81 66 0.012
0.8333 0.012

0.85 0.012
0,8666 0.012 ___

0,8833 0.012
0.9 0.012

0.9166 0.012
0.9333 0.009

0.95 0.009
0.9666 0.012
0.9833 0.012

1 0.009
1.2 0.009
1.4 0.009 ___ ___ ___ ___ ____

1.6, 0.006 _ _ _ _ _ _ _ _ _ __ _ _ _ _ _ _ _
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57M-95-08A RH

Time (min) delta H (ft.)IIII
0 0.028 -Well I ID: 57M-95 I-08A I

0.0033 0.449 -Test Date: 11/17/95
0.0066 1.095 -Ts ye iigHa

0.01 1.418 Test Typmete: Rising Head
0.01 33, 1.022 - oWell Diameter: 0.333 ft.
0.0166 0.709 Boriengd DIamter:a 0.8):313 ft.

0.02 0.611 SceeedIter a (bunegs): 3-1.32 ft.
0.0233 0.959 -WtrClm egt 13 t
0.0266 1.44

0.031 1.941 ___ ____

0.0333 1.83 _ __

0.0366 1.808
0.04 1.823

0.0433 1.817
0.0466 1.814 _ __

0.05 1.811 _ __

0.0533 1.811
0.0566 1.811 _ __

0.06 1.801
0.0633 1.804
0.06661 1.798 __ _____

0.07 1.798
0.0733 1.795
0.0766 1.792

0.08 1.785
0.0833 1.785
0.0866 1.776

0.09 1.776 _ __

0.0933 1.77
0.0966 1.763

0.1 1.763
0.1033 1.76
0.1066 1.757 _ __

0.11 1.754
0.1133 1.754
0.1166 1.751 _ __

0.12 1.751
0.1233 1.747
0.1266 1.744

0.13 1.741
0.1333 1.741
0.1366 1.738

0.14 1.735
0.1433 1.728
0.1466 1.728

0.15 1.725
0.1533 1.722 __ _____

0.1566 1.722 _ __

0.16 1.7190 ~ ~~~~0.1633, 1.719,____ ________ ________
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57M-95-08A RH

Time (min) delta H (ft.)_____
0.1666 1.716____

0.17 1.713____ ____

0.1733 1.709
0.1766 1.709____

0.18 1.709
0.1833 1.706 ____

0.1866 1.706
0.19 1.703

0.1933 1.7
0.1966 1.7

0.2 1.697
0.2033 1.694
0.2066 1.694

0.21 1.69
0.2133 1.69
0.2166 1.687

0.22 1.687
0.2233 1.684
0.2266 1.684

0.23 1,681
0.2333 1.681
0.2366 1.678

0.24 1.675
0.2433 1.675
0.2466 1.671

0.25 1.671
0.2533 1.668
0.2566 1.668

0.26 1.668
0.2633 1.665
0.2666 1.665

0.27 1.662
0.2733 1.659
0.2766 1.659

0.28 1.656
0.2833 1.656
0.2866 1.656

0.29 1.652
0.2933 1.652
0.2966 1.649

0.3 1.649
0.3033 1.649
0.3066 1.643

0.31 1.643
0.3133 1.643
0.3166 1.643

0.32 1.64
0.3233 1.637 ____

0.3266 1.637 ____ ___

0.33j 1.6371 __ __ _ 1____ _ _ _ _ _ _ _ _ _ _ _

Page 2



57M-95-08A RH

Time (min) delta H (ft.)
0.3333 1.633

0.35 1.627
0.3666 1.621
0.3833 1.611

0.4 1.605
0.4166 1.599
0.4333 1.592

0.45 1.586
0.4666 1.58
0.4833 1.573 ____

0.5 1.567
0.5166 1.564
0.5333 1.557

0.55 1.551
0.5666, 1.545
0.5833 1.538

0.6 1.532
0.6166 1.529
0.6333 1.523

0.65, 1.519
0.6666 1.513
0.6833 1.507

0.7 1.504
0.7166 1.5
0.7333 1.494

0.75 1.491
0.7666 1.485
0.7833 1.481

0.8 1.478
0.8166 1.475
0.8333 1.469

0.85 1.462
0.8666 1.459 ____

0.8833 1.456
0.9 1.45

0.9166 1.447
0.9333 1.44

0.95 1.437 ___

0.9666 1.434
0.9833 1.431

1 1.424
1.2 1.364
1.4 1.32
1.6 1.279
1.8 1.238

2 1.2
2.2, 1.165
2.4 1.13
2.6 1.095
2.8 1.063,_ _ _ _ _ _ _ _ _ __ _ _ _ _ _ _ _
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57M-95-08A RH

Time (min) delta H (ft.)
3 1.035____

3.2 1.003
3.4 0.978
3.6 0.949
3.8 0.927

4 0.899
4.2 0.877
4.4 0.854
4.6 0.832
4.8 0.807

5 0.788
5.2 0.769
5.4 0.75
5.6 0.731
5.8 0.712

6 0.693
6.2 0.677 ____

6.4 0.661
6.6 0.645
6.8 0.63

7 0.614
7.21 0.601
7.4 0.588
7.6 0.576
7.8 0.56 ____

8 0.547
8.2 0.538 ____

8.4 0.525 ____

8.6 0.513
8.8 0.5 ____

9 0.49 ____

9.2 0.481
9.4 0.468
9.6 0.462
9.8 0.452
10 0.443
12, 0.364,_ _ _ _ _ _ _ _ _ __ _ _ _ _ _ _ _
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57M-95-08B RH

Time (min) delta H (ft.)

0.0.3331.231 ID: 57M-95-08B
0.0066 1.282 - Test Date: 11/17/95

0.0066 1.282- Test Type: Rising Head
0.01 1.5 _ Well Diameter: 0.333 ft.

0.0166 1.709 Boring Diameter: 0.833 ft.
0.026 1.6094 - Screened Interval (bgs): 18-28 ft.

0.02 1.6 - Water Column Height: 26.64 ft.
0.0233 1.64
0.0266 1.605

0.031 1.583
0.0333 1.561 ___ ____

0.0366 1.535
0.04 1.516

0.0433 1.497
0.0466 1.475

0.05 1.456
0.0533 1.44 ___

0.05661 1.418
0.061 1.399 ___

0.0633 1.383
0.0666 1.361

.0.07 1.342 ___

0.0733 1.326
0.0766 1.3150.08 1.292
0.0833 1.272
0.0866 1.257

0.09 1.241
0.0933 1.222
0.0966 1.209

0.1 1.193
0.1033 1.178
0.1066 1.162

0.11 1.146
0.1133 1.133
0.1166 1.117

0.12 1.105
0.1233 1.092
0.1266 1.076

0.13 1.064
0.1333 1.051
0.1366 1.038

0.14 1.022
0.1433 1.013
0.1466 1

0.15 0.987
0.1533 0.975 ____

0.1566 0.962
0.161 0.9491

0.16331 0.941 1___ _ 1__ _ _ _ _ _ _ __ _ _ _ _ _ _
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57M-95-08B RH

Time (min) delta H (ft.)
0.1666 0.927

0.17 0.918
0.1733 0.905
0.1766 0.896

0.18 0.886
0.1833 0.877
0.1866 0.864

0.19 0.855
0.1933 0.842
0.1966 0.832

0.2 0.823
0.2033 0.813
0.2066, 0.804

0.21 0.794
0.2133 0.785
0.21 66 0.775

0.22 0.769
0.2233 0.76
0.2266 0.75

0.23 0.744
0.2333 0.731
0.2366 0.725

0.24 0.715
0.2433 0.709
0.2466 0.703 ____

0.25 0.693
0.2533 0.684 ____

0.2566 0.674 ____

0.26 0.668 ____

0.2633 0.661 ____

0.2666 0.655 ____

0.27 0.646
0.2733 0.639 ____

0.2766 0.633
0.28 0.627

0.2833 0.617
0.2866 0.611

0.29 0.604
0.2933 0.598
0.2966 0.592

0.3 0.585
0.3033 0.579
0.3066 0.573

0.31 0.566
0.31 33 0.56
0.3166 0.554

0.32 0.547
0.3233 0.541
0.3266 0.538 ___ ____

0.33, 0.532 _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _

Page 2



57M-95-08B RH

Time (min) delta H (ft.)
0.3333 0.525

0.35 0.497 ____

0.3666 0.468
0.3833 0.443_________

0.4 0.418____ ____

0.4166 0.395
0.4333 0.373

0.45 0.354 ____

0.4666 0.338
0.4833 0.319 ____

0.5 0.304 ____

0.51 66 0.288
0.5333 0.275

0.55 0.259_________

0.5666 0.247
0,5833 0.237_________

0.6 0.224
0.6166 0.215
0.6333 0.205

0.651 0.196____
0.6666 0.189
0.6833 0.18 ____

0.7 0.174____
0.7166 0.164
0.7333 0.158

0.75 0.151
0.7666, 0.145
0.7833 0.139

0.8 0.136
0.8166 0.129
0.8333 0.126

0.85, 0.12
0.8666 0.117
0.8833 0.11

0.9 0.107
0.9166 0.104
0.9333 0.101

0.95 0.098
0.9666 0.095
0.9833 0.091

1 0.088
1.2, 0.063
1.4 0.047
1.6 0.038
1.8 0.034

2 0.028
2.2 0.028
2.4 0.025
2.6 0.022
2.8, 0.019,_ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _
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57M-95-08B RH

Time (min) delta H (ft.) _l_

3 0.019 _

3.2 0.019
3.4 0.015
3.6 0.015,
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57M-96-09X Rising Head Test #1

0 0.028
0.0033 0.028
0.0066 0

0.01 0.431
0.0133 1.051
0.0166 1.689

0.02 1.229
0.0233 0.403
0.0266 0.647

0.03 1.135
0.0333 0.61
0.0366 0.591

0.04 1.426
0.0433 1.661 vcX . -OO8=I 3nt
0.0466 1.088

0.05 1.398
0.0533 1.567
0.0566 1.473

0.06 1.257
0.0633 1.192
0.0666 1.069

0.07 0.985
0.0733 0.91
0.0766 0.825

0.08 0.76
0.0833 0.713
0.0866 0.638

0.09 0.591
0.0933 0.553
0.0966 0.497

0.1 0.469
0.1033 0.441
0.1066 0.403

0.11 0.384
0.1133 0.356
0.1166 0.337

0.12 0.328
0.1233 0.309
0.1266 0.3

0.13 0.281
0.1333 0.272
0.1366 0.262

0.14 0.253
0.1433 0.244
0.1466 0.244

0.15 0.234
0.1533 0.215
0.1566 0.225

0.16 0.215.0.1633 0.206
0.1666 0.215
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57M-96-09X Rising Head, Test #1

0.17 0.197
0.1733 0.197
0.1766 0.206

0.18 0.187
0.1833 0.187
0.1866 0.187

0.19 0.178
0.1933 0.178
0.1966 0.178

0.2 0.168
0.2033 0.168
0.2066 0.168

0.21 0.168
0.2133 0.168
0.2166 0.168

0.22 0.159
0.2233 0.159
0.2266 0.159

0.23 0.159
0.2333 0.159
0.2366 0.159

0.24 0.15
0.2433 0.15
0.2466 0.15

0.25 0.15
0.2533 0.15
0.2566 0.15

0.26 0.15
0.2633 0.14
0.2666 0.14

0.27 0.14
0.2733 0.14
0.2766 0.14

0.28 0.14
0.2833 0.14
0.2866 0.14

0.29 0.14
0.2933 0.131
0.2966 0.131

0.3 0.131
0.3033 0.131
0.3066 0.131

0.31 0.131
0.3133 0.131
0.3166 0.131

0.32 0.131
0.3233 0.131
0.3266 0.131

0.33 0.131
0.3333 0.131

0.35 0.122

Page 2



57M-96-09X Rising Head Test #1

S 0.3666 0.122
0.3833 0.112

0.4 0.112
0.4166 0.112
0.4333 0.103

0.45 0.103
0.4666 0.103
0.4833 0.093

0.5 0.093
0.5166 0.093
0.5333 0.093

0.55 0.093
0.5666 0.084
0.5833 0.084

0.6 0.084
0.6166 0.084
0.6333 0.075

0.65 0.075
0.6666 0.075
0.6833 0.075

0.7 0.075
0.7166 0.075
0.7333 0.075

0.75 0.065
0.7666 0.065
0.7833 0.065

0.8 0.065
0.8166 0.065
0.8333 0.065

0.85 0.056
0.8666 0.056
0.8833 0.056

0.9 0.056
0.9166 0.056
0.9333 0.056

0.95 0.056
0.9666 0.056
0.9833 0.056

1 0.056
1.2 0.037
1.4 0.037
1.6 0.028
1.8 0.028

2 0.028
2.2 0.028
2.4 0.018
2.6 0.018
2.8 0.018
.3 0.018

3.2 0.018
3.4 0.018

Page 3



57M-96-09X Rising Head Test #1

3.6 0.018
3.8 0.018

4 0.018
4.2 0.018
4.4 0.018
4.6 0.018
4.8 0.018

5 0.018
5.2 0.018
5.4 0.018
5.6 0.018
5.8 0.018

6 0.018
6.2 0.018
6.4 0.018
6.6 0.018
6.8 0.018

Page 4
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57M-96-09X Rising Head Test #2

* 00
0.0033 0.009
0.0066 0.065

0.01 1.023
0.01 33 0.957
0.01 66 0.966

0.02 0.929
0.0233 0.347
0.0266 0.403

0.03 0.825
0.0333 0.591
0.0366 0.938

0.04 1.304 vX,-wc4ux { -

0.0433 1.032
0.0466 0.75

0.05 1.088
0.0533 1.004
0.0566 0.882

0.06 1.051
0.0633 1.192
0.0666 0.994

0.07 1.21
0.0733 1.107
0.0766 0.957

0.08 0.891
0.0833 0.816
0.0866 0.732

0.109 0.685
0.0933 0.628
0.0966 0.572

0.1 0.534
0.1033 0.488
0.1066 0.45

0.11 0.431
0.1133 0.394
0.1166 0.375

0.12 0.356
0.1233 0.328
0.1266 0.319

0.13 0.309
0.1333 0.281
0.1366 0.281

0.14 0.262
0.1433 0.253
0.1466 0.253

10.15 0.244
0.1533 0.234
0.1566 0.225

0.16 0.225.0.1633 0.225
0.1666 0.206
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57M-96-09X Rising Head Test #2

0.17 0.215
0.1733 0.197
0.1766 0.206

0.18 0.187
0.1833 0.197
0.1866 0.178

0.19 0.187
0.1933 0.178
0.1966 0.178

0.2 0.178
0.2033 0.178
0.2066 0.168

0.21 0.168
0.2133 0.168
0.2166 0.168

0.22 0.168
0.2233 0.168
0.2266 0.159

0.23 0.159
0.2333 0.159
0.2366 0.159

0.24 0.159
0.2433 0.159
0.2466 0.159

0.25 0.15
0.2533 0.15
0.2566 0.15

0.26 0.15
0.2633 0.15
0.2666 0.15

0.27 0.14
0.2733 0.14
0.2766 0.14

0.28 0.14
0.2833 0.14
0.2866 0.14

0.29 0.14
0.2933 0.14
0.2966 0.14

0.3 0.14
0.3033 0.131
0.3066 0.131

0.31 0.131
0.3133 0.131
0.3166 0.131

0.32 0.131
0.3233 0.131
0.3266 0.131

0.33 0.131
0.3333 0.122

0.35 0.122
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57M-96-09X Rising Head Test #2

S 0.3666 0.122
0.3833 0.112

0.4 0.112
0.4166 0.103
0.4333 0.103

0.45 0.103
0.4666 0.103
0.4833 0.093

0.5 0.093
0.5166 0.093
0.5333 0.084

0.55 0.084
0.5666 0.084
0.5833 0.084

0.6 0.084
0.6166 0.084
0.6333 0.075

0.65 0.075
0.6666 0.075
0.6833 0.075

0.7 0.075
0.7166 0.065
0.7333 0.065

0.75 0.065
0.7666 0.065
0.7833 0.065

0.8 0.065
0.8166 0.065
0.8333 0.065

0.85 0.056
0.8666 0.056
0.8833 0.056

0.9 0.056
0.9166 0.056
0.9333 0.056

0.95 0.056
0.9666 0.056
0.9833 0.046

1 0.046
1.2 0.037
1.4 0.028
1.6 0.028
1.8 0.028

2 0.018
2.2 0.018
2.4 0.018
2.6 0.018

P
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57M-96-1 OX Rising Head Test #1

0.17 1.06 -
0.1733 1.041
0.1766 1.023

0.18 1.013
0.1833 0.985
0.1866 0.966

0.19 0.947
0.1933 0.929
0.1966 0.919

0.2 0.901
0.2033 0.882
0.2066 0.872

0.21 0.854
0.21 33 0.844
0.21 66 0.835

0.22 0.816
0.2233 0.807
0.2266 0.797

0.23 0.788
0.2333 0.779
0.2366 0.769

0.24 0.76
0.2433 0.75
0.2466 0.741

0.25 0.732
0.2533 0.722
0.2566 0.713

0.26 0.703
0.2633 0.703
0.2666 0.694

0.27 0.685
0.2733 0.685
0.2766 0.675

0.28 0.666
0.2833 0.666
0.2866 0.657

0.29 0.647
0.2933 0.647
0.2966 0.638

0.3 0.638
0.3033 0.638
0.3066 0.628

0.31 0.628
0.3133 0.619
0.3166 0.619

0.32 0.619
0.3233 0.61
0.3266 0.61

0.33 0.61
0.3333 0.6

0.35 0.591
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57M-96-1 OX Rising Head Test #1

O0.3666 0.572
0.3833 0.563

0.4 0.553
0.41 66 0.534
0.4333 0.534

0.45 0.525
0.4666 0.516
0.4833 0.516

0.5 0.506
0.5166 0.497
0.5333 0.497

0.55 0.488
0.5666 0.478
0.5833 0.478

0.6 0.478
0.61 66 0.469
0.6333 0.469

0.65 0.459
0.6666 0.459
0.6833 0.45

0.7 0.45
0.7166 0.441
0.7333 0.441

0.75 0.441.0.7666 0.431
0.7833 0.431

0.8 0.431
0.8166 0.422
0.8333 0.431

0.85 0.422
0.8666 0.412
0.8833 0.412

0.9 0.412
0.9166 0.412
0.9333 0.403

0.95 0.403
0.9666 0.403
0.9833 0.403

1 0.394
1.2 0.366
1.4 0.337
1.6 0.319
1.8 0.3

2 0.29
2.2 0.272
2.4 0.262
2.6 0.253
2.8 0.244

3 0.234
3.2 0.225

is3.4 0.215

Page 3



57M-96-10X Rising Head Test #1

3.6 0.206
3.8 0.206

4 0.197
4.2 0.197
4.4 0.187
4.6 0.187
4.8 0.178

5 0.178
5.2 0.168
5.4 0.168
5.6 0.168
5.8 0.159

6 0.159
6.2 0.15
6.4 0.15
6.6 0.15
6.8 0.15

7 0.15
7.2 0.14
7.4 0.14
7.6 0.14
7.8 0.14

8 0.14
8.2 0.131
8.4 0.131
8.6 0.131
8.8 0.131

9 0.131
9.2 0.131
9.4 0.131
9.6 0.122
9.8 0.131
10 0.131
12 0.122

Page 4
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57M-96-1 OX Rising Head Test #2

0 2.187
0.0033 2.187
0.0066 2.187

0.01 2.187
0.0133 2.431
0.01 66 2.759

0.02 3.35
0.0233 3.566
0.0266 3.482

0.03 3.613
0.0333 3.726
0.0366 3.416

0.04 3.125
0.0433 3.379
0.0466 3.435

0.05 4.43
0.0533 4.27
0.0566 4.392

0.06 4.702 rn- a x~ M~vjew~ WI -762 ZI 987 4.42
0.0633 4.477
0.0666 4.467

0.07 4.383
0.0733 4.326
0.0766 4.261

0.08 4.214
0.0833 4.158
0.0866 4.139

0.09 4.082
0.0933 4.017
0.0966 3.97

0.1 3.904
0.1033 3.867
0.1066 3.838

0.11 3.792
0.1133 3.754
0.1166 3.716

0.12 3.688
0.1233 3.651
0.1266 3.623

0.13 3.594
0.1333 3.585
0.1366 3.538

0.14 3.519
0.1433 3.501
0.1466 3.472

0.15 3.444
0.1533 3.425
0.1566 3.407

0.16 3.388.0.1633 3.369
0.1666 3.341

Page 1



57M-96-1 OX Rising Head Test #2

0.17 3.322
0.1733 3.303
0.1766 3.285

0.18 3.266
0.1833 3.238
0.1866 3.219

0.19 3.2
0.1933 3.172
0.1966 3.153

0.2 3.134
0.2033 3.106
0.2066 3.097

0.21 3.078
0.2133 3.059
0.21 66 3.041

0.22 3.031
0.2233 3.012
0.2266 3.003

0.23 2.984
0.2333 2.975
0.2366 2.966

0.24 2.947
0.2433 2.937
0.2466 2.928

0.25 2.919
0.2533 2.9
0.2566 2.9

0.26 2.881
0.2633 2.872
0.2666 2.862

0.27 2.862
0.2733 2.853
0.2766 2.844

0.28 2.834
0.2833 2.825
0.2866 2.825

0.29 2.815
0.2933 2.806
0.2966 2.806

0.3 2.797
0.3033 2.797
0.3066 2.787

0.31 2.778
0.31 33 2.778
0.31 66 2.778

0.32 2.768
0.3233 2.768
0.3266 2.759

0.33 2.759
0.3333 2.759

0.35 2.731

Page 2



57M-96-1 OX Rising Head Test #2

.0.3666 2.712
0.3833 2.703

0.4 2.693
0.4166 2.684
0.4333 2.675

0.45 2.665
0.4666 2.656
0.4833 2.646

0.5 2.646
0.5166 2.637
0.5333 2.628

0.55 2.618
0.5666 2.618
0.5833 2.609

0.6 2.609
0.6166 2.6
0.6333 2.6

0.65 2.59
0.6666 2.59
0.6833 2.581

0.7 2.581
0.7166 2.571
0.7333 2.571

0.75 2.562.0.7666 2.562
0.7833 2.562

0.8 2.562
0.8166 2.553
0.8333 2.553

0.85 2.553
0.8666 2.543
0.8833 2.534

0.9 2.534
0.91 66 2.534
0.9333 2.534

0.95 2.524
0.9666 2.524
0.9833 2.515

1 2.515
1.2 2.478
1.4 2.449
1.6 2.431
1.8 2.402

2 2.393
2.2 2.374
2.4 2.355
2.6 2.346
2.8 2.327

3 2.318
3.2 2.309
3.4 2.299

Page 3



57M-96-10X Rising Head Test #2

3.6 2.28
3.8 2.271

4 2.271
4.2 2.262
4.4 2.252
4.6 2.243
4.8 2.243

5 2.233
5.2 2.224
5.4 2.215
5.6 2.215
5.8 2.205

6 2.205
6.2 2.196
6.4 2.187
6.6 2.187
6.8 2.177

7 2.177
7.2 2.177
7.4 2.168
7.6 2.158
7.8 2.158

8 2.158
8.2 2.158
8.4 2.149
8.6 2.149
8.8 2.14

9 2.14
9.2 2.13
9.4 2.13
9.6 2.13
9.8 2.121
10 2.121

Page 4
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57M-96-11X Rising Head Test #1

0 0.187
0.0033 0.872
0.0066 1.041

0.01 0.938
0.0133 0.797
0.0166 1.032

0.02 1.323
0.0233 1.051
0.0266 0.713

0.03 0.516
0.0333 0.685
0.0366 1.408

0.04 1.614
0.0433 1.811
0.0466 1.905

0.05 2.196
0.0533 2.44
0.0566 2.543

0.06 2.675 My,,x, - 2.f57- ..,- -- ;:,7,l'
0.0633 2.459
0.0666 2.468

0.07 2.393
0.0733 2.365
0.0766 2.318

0.08 2.28
0.0833 2.243
0.0866 2.215

0.09 2.187
0.0933 2.158
0.0966 2.13

0.1 2.102
0.1033 2.083
0.1066 2.065

0.11 2.036
0.1133 2.018
0.1166 1.999

0.12 1.989
0.1233 1.971
0.1266 1.961

0.13 1.952
0.1333 1.943
0.1366 1.933

0.14 1.924
0.1433 1.914
0.1466 1.914

0.15 1.905
0.1533 1.896
0.1566 1.896

0.16 1.886
S0.1633 1.877

0.1666 1.877

Page 1



57M-96-1 1iX Rising Head Test #1

0.17 1.867
0.1733 1.858
0.1766 1.858

0.18 1.849
0.1833 1.849
0.1866 1.839

0.19 1.839
0.1933 1.839
0.1966 1.83

0.2 1.83
0.2033 1.821
0.2066 1.821

0.21 1.811
0.2133 1.811
0.2166 1.802

0.22 1.802
0.2233 1.802
0.2266 1.792

0.23 1.792
0.2333 1.783
0.2366 1.783

0.24 1.774
0.2433 1.774
0.2466 1.774

0.25 1.764
0.2533 1.764
0.2566 1.764

0.26 1.755
0.2633 1.755
0.2666 1.745

0.27 1.745
0.2733 1.745
0.2766 1.736

0.28 1.736
0.2833 1.736
0.2866 1.727

0.29 1.727
0.2933 1.727
0.2966 1.717

0.3 1.717
0.3033 1.717
0.3066 1.717

0.31 1.708
0.3133 1.708
0.3166 1.708

0.32 1.698
0.3233 1.698
0.3266 1.698

0.33 1.689
0.3333 1.689

0.35 1.661

Page 2



57M-96-1 I X Rising Head Test #1

O0.3666 1.652
0.3833 1.633

0.4 1.623
0.4166 1.605
0.4333 1.586

0.45 1.576
0.4666 1.558
0.4833 1.539

0.5 1.529
0.5166 1.52
0.5333 1.501

0.55 1.492
0.5666 1.473
0.5833 1.464

0.6 1.445
0.6166 1.436
0.6333 1.426

0.65 1.408
0.6666 1.398
0.6833 1.389

0.7 1.37
0.7166 1.37
0.7333 1.351

0.75 1.342.0.7666 1.332
0.7833 1.314

0.8 1.304
0.8166 1.295
0.8333 1.286

0.85 1.276
0.8666 1.267
0.8833 1.257

0.9 1.248
0.9166 1.239
0.9333 1.229

0.95 1.21
0.9666 1.201
0.9833 1.192

1 1.182
1.2 1.06
1.4 0.957
1.6 0.872
1.8 0.797

2 0.732
2.2 0.666
2.4 0.61
2.6 0.563
2.8 0.525

3 0.488
3.2 0.45
3.4 0.422

Page 3



57M-96-1I1X Rising Head Test #1

3.6 0.394
3.8 0.366

4 0.347
4.2 0.319
4.4 0.309
4.6 0.291
4.8 0.272

5 0.253
5.2 0.244
5.4 0.234
5.6 0.225
5.8 0.215

6 0.206
6.2 0.197
6.4 0.187
6.6 0.178
6.8 0.178

7 0.169
7.2 0.169
7.4 0.159
7.6 0.15
7.8 0.15

8 0.15
8.2 0.14
8.4 0.14
8.6 0.131
8.8 0.131

9 0.122
9.2 0.122
9.4 0.122
9.6 0.122
9.8 0.112
10 0.112
12 0.103
14 0.4

Page 4
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57M-96-1 1X Rising Head Test #2

0 0.103
0.0033 0.863
0.0066 1.07

0.01 0.384
0.0133 0.225
0.0166 0.281

0.02 0.291
0.0233 0.685
0.0266 0.582

0.03 0.15
0.0333 0.422
0.0366 0.15

0.04 0.122
0.0433 1.21
0.0466 1.023

0.05 0.919
0.0533 1.445
0.0566 1.173

0.06 1.464
0.0633 1.661
0.0666 1.717

0.07 1.698
0.0733 1.886
0.0766 1.971

0.08 2.065
0.0833 2.111
0.0866 2.215

0.09 2.233
0.0933 2.29
0.0966 2.309

0.1 2.355 vA o, Xt-• , w _ ,.
0.1033 

2.327

0.1066 2.299
0.11 2.252

0.1133 2.224
0.1166 2.187

0.12 2.158
0.1233 2.13
0.1266 2.102

0.13 2.083
0.1333 2.055
0.1366 2.036

0.14 2.018
0.1433 1.999
0.1466 1.98

0.15 1.971
0.1533 1.952
0.1566 1.943

0.16 1.933
S0.1633 1.924

0.1666 1.914

Page 1



57M-96-1 1iX Rising Head Test #2

0.17 1.905
0.1733 1.896
0.1766 1.896

0.18 1.886
0.1833 1.877
0.1866 1.877

0.19 1.867
0.1933 1.867
0.1966 1.858

0.2 1.849
0.2033 1.849
0.2066 1.839

0.21 1.839
0.2133 1.83
0.2166 1.83

0.22 1.821
0.2233 1.821
0.2266 1.811

0.23 1.811
0.2333 1.802
0.2366 1.802

0.24 1.792
0.2433 1.792
0.2466 1.792

0.25 1.783
0.2533 1.783
0.2566 1.774

0.26 1.764
0.2633 1.764
0.2666 1.764

0.27 1.755
0.2733 1.755
0.2766 1.755

0.28 1.745
0.2833 1.745
0.2866 1.736

0.29 1.736
0.2933 1.736
0.2966 1.736

0.3 1.727
0.3033 1.727
0.3066 1.727

0.31 1.717
0.3133 1.717
0.3166 1.708

0.32 1.708
0.3233 1.708
0.3266 1.698

0.33 1.698
0.3333 1.698

0.35 1.67

Page 2



57M-96-1 1iX Rising Head Test #2

.0 0.3666 1.652
0.3833 1.633

0.4 1.614
0.4166 1.595
0.4333 1.586

0.45 1.567
0.4666 1.548
0.4833 1.539

0.5 1.52
0.5166 1.501
0.5333 1.492

0.55 1.473
0.5666 1.454
0.5833 1.445

0.6 1.426
0.6166 1.417
0.6333 1.398

0.65 1.389
0.6666 1.37
0.6833 1.361

0.7 1.351
0.7166 1.332
0.7333 1.323

0.75 1.304.0.7666 1.295
0.7833 1.286

0.8 1.267
0.8166 1.257
0.8333 1.248

0.85 1.239
0.8666 1.22
0.8833 1.21

0.9 1.201
0.9166 1.192
0.9333 1.173

0.95 1.163
0.9666 1.154
0.9833 1.145

1 1.135
1.2 0.985
1.4 0.872
1.6 0.779
1.8 0.685

2 06
2.2 0.544
2.4 0.478
2.6 0.413
2.8 0.366

3 0.319
3.2 0.281
3.4 0.234

Page 3



57M-96-1 1iX Rising Head Test #2

3.6 0.197
3.8 0.169

4 0.14
4.2 0.112
4.4 0.084
4.6 0.056
4.8 0.037

5 0.018
5.2 0
5.4 -0.018
5.6 -0.037
5.8 -0.046

6 -0.065
6.2 -0.084
6.4 -0.093
6.6 -0.103
6.8 -0.122

7 -0.131
7.2 -0.14
7.4 -0.15
7.6 -0.159
7.8 -0.168

8 -0.178
8.2 -0.187
8.4 -0.187
8.6 -0.197
8.8 -0.206

9 -0.215
9.2 -0.225
9.4 -0.234
9.6 -0.234
9.8 -0.244
10 -0.253
12 -0.319
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57M-96-12X Rising Head Test #1

0 0.056
0.0033 0.506
0.0066 0.572

0.01 0.516
0.01 33 0.244
0.01 66 0.028

0.02 0.075
0.0233 0.234
0.0266 0.112

0.03 0.056
0.0333 0.028
0.0366 -0.056

0.04 -0.084
0.0433 -0.009
0.0466 0.272

0.05 0.337
0.0533 0.356
0.0566 0.197

0.06 0.178
0.0633 0.14
0.0666 0.168

0.07 0.384
0.0733 0.366
0.0766 0.281

0.08 0.272
0.0833 0.591
0.0866 0.938

0.09 0.966
0.0933 1.032
0.0966 0.985

0.1 0.976
0.1033 1.248
0.1066 1.332

0.11 1.351
0.1133 1.417
0.1166 1.539

0.12 1.67
0.1233 1.698
0.1266 1.792

0.13 1.811
0.1333 1.971
0.1366 2.13

0.14 2.046
0.1433 2.14
0.1466 2.168

0.15 2.177
0.1533 2.196 54'&.- v-
0.1566 2.158

0.16 2.158O0.1633 2.13
0.1666 2.102

Page 1



57M-96-12X Rising Head Test #1

0.17 2.093 -
0.1733 2.074
0.1766 2.055

0.18 2.036
0.1833 2.027
0.1866 2.008

0.19 1.999
0.1933 1.98
0.1966 1.971

0.2 1.961
0.2033 1.952
0.2066 1.942

0.21 1.933
0.21 33 1.924
0.2166 1.924

0.22 1.914
0.2233 1.905
0.2266 1.905

0.23 1.896
0.2333 1.886
0.2366 1.886

0.24 1.886
0.2433 1.877
0.2466 1.877

0.25 1.867
0.2533 1.867
0.2566 1.858

0.26 1.858
0.2633 1.858
0.2666 1.849

0.27 1.849
0.2733 1.839
0.2766 1.839

0.28 1.839
0.2833 1.83
0.2866 1.83

0.29 1.82
0.2933 1.82
0.2966 1.82

0.3 1.811
0.3033 1.811
0.3066 1.811

0.31 1.802
0.3133 1.802
0.3166 1.802

0.32 1.792
0.3233 1.792
0.3266 1.792

0.33 1.783
0.3333 1.783

0.35 1.764

Page 2



57M-96-12X Rising Head Test #1

.0.3666 1.736
0.3833 1.717

0.4 1.698
0.4166 1.68
0.4333 1.661

0.45 1.651
0.4666 1.633
0.48 33 1.623

0.5 1.605
0.5166 1.586
0.5333 1.576

0.55 1.558
0.5666 1.539
0.5833 1.529

0.6 1.511
0.6166 1.492
0.6333 1.483

0.65 1.464
0.6666 1.454
0.6 833 1.436

0.7 1.417
0.7166 1.407
0.7333 1.389

0.75 1.379.0.7666 1.37
0.7833 1.351

0.8 1.342
0.8166 1.323
0.8333 1.314

0.85 1.295
0.8666 1.285
0.8833 1.276

0.9 1.267
0.9166 1.248
0.9333 1.238

0.95 1.22
0.9666 1.21
0.9833 1.201

1 1.192
1.2 1.032
1.4 0.919
-1.6 0.816
1.8 0.732

2 0.657
2.2 0.591
2.4 0.525
2.6 0.478
2.8 0.431

3 0.394
3.2 0.356
3.4 0.319

Page 3



57M-96-12X Rising Head Test #1

3.6 0.3
3.8 0.272

4 0.244
4.2 0.225
4.4 0.206
4.6 0.187
4.8 0.178

5 0.168
5.2 0.15
5.4 0.14
5.6 0.131
5.8 0.122

6 0.122
6.2 0.112
6.4 0.103
6.6 0.103
6.8 0.093

7 0.093
7.2 0.084
7.4 0.084
7.6 0.084
7.8 0.084

8 0.075
8.2 0.075
8.4 0.075
8.6 0.075
8.8 0.065

9 0.065
9.2 0.065

Page 4
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57M-96-12X Rising Head Test #2

0 0.018
0.0033 0.244
0.0066 0.431

0.01 0.422
0.0133 0.206
0.0166 -0.056

0.02 -0.028
0.0233 0.037
0.0266 0.215

0.03 0.225
0.0333 0.272
0.0366 0.488

0.04 0.525
0.0433 0.309
0.0466 0.131

0.05 0.441
0.0533 0.75
0.0566 0.497

0.06 0.816
0.0633 0.994
0.0666 0.732

0.07 1.436
0.0733 1.558
0.0766 1.201

0.08 1.914
0.0833 2.224
0.0866 1.867

0.09 2.243
0.0933 2.506 ,. ' , '5o5C- , .
0.0966 2.271

0.1 2.158
0.1033 2.271
0.1066 2.215

0.11 2.14
0.1133 2.177
0.1166 2.158

0.12 2.102
0.1233 2.102
0.1266 2.093

0.13 2.064
0.1333 2.046
0.1366 2.046

0.14 2.018
0.1433 2.008
0.1466 1.999

0.15 1.989
0.1533 1.98
0.1566 1.98

0.16 1.961
S0.1633 1.952

0.1666 1.952

Page 1



57M-96-12X Rising Head Test #2

0.17 1.942
0.1733 1.942
0.1766 1.942

0.18 1.933
0.1833 1.933
0.1866 1.924

0.19 1.914
0.1933 1.914
0.1966 1.905

0.2 1.905
0.2033 1.905
0.2066 1.905

0.21 1.896
0.2133 1.896
0.2166 1.886

0.22 1.886
0.2233 1.886
0.2266 1.877

0.23 1.877
0.2333 1.867
0.2366 1.867

0.24 1.858
0.2433 1.858
0.2466 1.858

0.25 1.849
0.2533 1.849
0.2566 1.849

0.26 1.839
0.2633 1.83
0.2666 1.839

0.27 1.83
0.2733 1.83
0.2766 1.82

0.28 1.82
0.2833 1.811
0.2866 1.811

0.29 1.811
0.2933 1.792
0.2966 1.792

0.3 1.792
0.3033 1.792
0.3066 1.783

0.31 1.783
0.3133 1.773
0.3166 1.773

0.32 1.773
0.3233 1.764
0.3266 1.764

0.33 1.755
0.3333 1.755

0.35 1.736

Page 2



57M-96-12X Rising Head Test #2

O0.3666 1.727
0.3833 1.708

0.4 1.698
0.4166 1.689
0.4333 1.68

0.45 1.661
0.4666 1.651
0.4 833 1.642

0.5 1.633
0.5166 1.614
0.5333 1.614

0.55 1.586
0.5666 1.576
0.5833 1.558

0.6 1.548
0.6166 1.529
0.6333 1.52

0.65 1.501
0.6666 1.492
0.6833 1.473

0.7 1.464
0.7166 1.445
0.7333 1.426

0.75 1.417O0.7666 1.407
0.7833 1.398

0.8 1.379
0.8166 1.37
0.8333 1.351

0.85 1.332
0.8666 1.332
0.8833 1.314

0.9 1.304
0.9166 1.295
0.9333 1.276

0.95 1.267
0.9666 1.248
0.9 833 1.238

1 1.229
1.2 1.06
1.4 0.938
1.6 0.844
1.8 0.75

2 0.675
2.2 0.61
2.4 0.553
2.6 0.497
2.8 0.459

3 0.413
3.2 0.375
3.4 0.337

Page 3



57M-96-12X Rising Head Test #2

3.6 0.309
3.8 0.29

4 0.262
4.2 0.244
4.4 0.225
4.6 0.206
4.8 0.197

5 0.178
5.2 0.178
5.4 0.159
5.6 0.15
5.8 0.14

6 0.131
6.2 0.131
6.4 0.131
6.6 0.122
6.8 0.112

7 0.112
7.2 0.112
7.4 0.103
7.6 0.093
7.8 0.093
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57M-96-13X Rising Head Test #1

0 0.028
0.0033 0.028
0.0066 0.112

0.01 0.647
0.0133 1.107
0.0166 1.192

0.02 1.22
0.0233 0.741
0.0266 1.407

0.03 1.792
0.0333 1.783
0.0366 1.961

0.04 2.355
0.0433 2.393

0.0466 2.44 rv,, , -&Xi~
0.05 2.365

0.0533 2.327
0.0566 2.28

0.06 2.233
0.0633 2.196
0.0666 2.158

0.07 2.111
0.0733 2.083
0.0766 2.046

0.08 2.008
0.0833 1.971
0.0866 1.942

0.09 1.905
0.0933 1.886
0.0966 1.858

0.1 1.83
0.1033 1.83
0.1066 1.783

0.11 1.764
0.1133 1.745
0.1166 1.727

0.12 1.708
0.1233 1.689
0.1266 1.67

0.13 1.661

0.1333 1.642
0.1366 1.633

0.14 1.614
0.1433 1.605
0.1466 1.595

0.15 1.586
0.1533 1.576
0.1566 1.567

0.16 1.558
O 0.1633 1.548

0.1666 1.539

Page 1



57M-96-13X Rising Head Test #1

0.17 1.53
0.1733 1.53
0.1766 1.52

0.18 1.511
0.1833 1.501
0.1866 1.501

0.19 1.492
0.1933 1.492
0.1966 1.483

0.2 1.483
0.2033 1.473
0.2066 1.473

0.21 1.464
0.2133 1.464
0.2166 1.464

0.22 1.454
0.2233 1.445
0.2266 1.445

0.23 1.445
0.2333 1.436
0.2366 1.436

0.24 1.436
0.2433 1.436
0.2466 1.426

0.25 1.426
0.2533 1.426
0.2566 1.417

0.26 1.417
0.2633 1.417
0.2666 1.407

0.27 1.407
0.2733 1.407
0.2766 1.407

0.28 1.407
0.2833 1.398
0.2866 1.398

0.29 1.398
0.2933 1.398
0.2966 1.398

0.3 1.389
0.3033 1.389
0.3066 1.389

0.31 1.379
0.3133 1.379
0.3166 1.379

0.32 1.379
0.3233 1.379
0.3266 1.379

0.33 1.379
0.3333 1.37

0.35 1.361

Page 2



57M-96-13X Rising Head Test #1

.0.3666 1.351
0.3833 1.342

0.4 1.332
0.4166 1.323
0.4333 1.323

0.45 1.314
0.4666 1.304
0.4833 1.295

0.5 1.285
0.5166 1.285
0.5333 1.276

0.55 1.267
0.5666 1.267
0.5833 1.257

0.6 1.248
0.6166 1.239
0.6333 1.229

0.65 1.229
0.6666 1.22
0.6833 1.201

0.7 1.182
0.7166 1.163
0.7333 1.135

0.75 1.117.0.7666 1.098
0.7833 1.079

0.8 1.06
0.8166 1.041
0.8333 1.023

0.85 1.004
0.8666 0.995
0.8833 0.976

0.9 0.957
0.91 66 0.938
0.9333 0.929

0.95 0.91
0.9666 0.891
0.9833 0.882

1 0.863
1.2 0.685
1.4 0.572
1.6 0.478
1.8 0.403

2 0.347
2.2 0.3
2.4 0.253
2.6 0.225
2.8 0.197

3 0.169
3.2 0.15
3.4 0.14
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57M-96-13X Rising Head Test #2

0 0.741
0.0033 1.989
0.0066 2.609

0.01 1.896
0.0133 1.464
0.0166 2.29

0.02 2.675
0.0233 2.524
0.0266 3.022

0.03 3.078 0-7. - ,o7-.75 -S 7
0.0333 3.003
0.0366 2.947

0.04 2.9
0.0433 2.853
0.0466 2.815

0.05 2.778
0.0533 2.74
0.0566 2.693

0.06 2.656
0.0633 2.628
0.0666 2.59

0.07 2.562
0.0733 2.524
0.0766 2.496

0.08 2.468
0.0833 2.44
0.0866 2.412

0.09 2.393
0.0933 2.374
0.0966 2.346

0.1 2.327
0.1033 2.309
0.1066 2.299

0.11 2.28
0.1133 2.262
0.1166 2.252

0.12 2.243
0.1233 2.224
0.1266 2.215

0.13 2.205
0.1333 2.196
0.1366 2.177

0.14 2.177
0.1433 2.158
0.1466 2.158

0.15 2.149
0.1533 2.14
0.1566 2.14

0.16 2.13
S0.1633 2.121

0.1666 2.111

Page 1



57M-96-13X Rising Head Test #2

0.17 2.111
0.1733 2.102
0.1766 2.102

0.18 2.093
0.1833 2.093
0.1866 2.083

0.19 2.083
0.1933 2.074
0.1966 2.074

0.2 2.064
0.2033 2.074
0.2066 2.064

0.21 2.055
0.2133 2.055
0.2166 2.046

0.22 2.055
0.2233 2.046
0.2266 2.046

0.23 2.046
0.2333 2.036
0.2366 2.036

0.24 2.036
0.2433 2.027
0.2466 2.027

0.25 2.027
0.2533 2.027
0.2566 2.018

0.26 2.018
0.2633 2.018
0.2666 2.018

0.27 2.018
0.2733 2.018
0.2766 2.008

0.28 2.008
0.2833 1.999
0.2866 2.008

0.29 1.999
0.2933 1.999
0.2966 1.999

0.3 1.999
0.3033 1.999
0.3066 1.989

0.31 1.989
0.3133 1.989
0.3166 1.989

0.32 1.989
0.3233 1.98
0.3266 1.98

0.33 1.98
0.3333 1.98

0.35 1.961

Page 2



F-

57M-96-13X Rising Head Test #2

.0.3666 1.952
0.3833 1.952

0.4 1.942
0.4166 1.933
0.4333 1.924

0.45 1.914
0.4666 1.905
0.4833 1.905

0.5 1.896
0.5166 1.886
0.5333 1.877

0.55 1.877
0.5666 1.867
0.5833 1.858

0.6 1.858
0.6166 1.849
0.6333 1.8,39

0.65 1.839
0.6666 1.83
0.6833 1.82

0.7 1.82
0.7166 1.811
0.7333 1.792

0.75 1.773.0.7666 1.755
0.7833 1.736

0.8 1.717
0.8166 1.698
0.8333 1.68

0.85 1.661
0.8666 1.642
0.8833 1.623

0.9 1.605
0.9166 1.586
0.9333 1.567

0.95 1.558
0.9666 1.539
0.9833 1.52

1 1.511
1.2 1.323
1.4 1.192
1.6 1.088
1.8 1.013

2 0.947
2.2 0.891
2.4 0.854
2.6. 0.816
2.8 0.788

3 0.76
3.2 0.741
3.4 0.722

Page 3



57M-96-13X Rising Head Test #2

3.6 0.713
3.8 0.703

4 0.685
4.2 0.685
4.4 0.675
4.6 0.675

Page 4
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APPENDIX F-2 -.

HYDRAULIC GRADIENT AND GROUNDWATER FLOW VELOCITY
CALCULATIONS

0

Harding Lawson Associates

C:\FDRITABL\57\APPCOVER 9144-03 0



APPENDIX F-2 "

ESTIMATES OF GROUNDWATER FLOW VELOCITY

V_ Ki

n

NY
V = Average Linear Velocity L = Horizontal Conductivity
K = Hydraulic Conductivity N = Porosity

AREA 2

Maximum Estimate

K = 2.4 x 101 ft/min = 345.6 feet/day
i 0.0127 ft/ft maximum mean (July 23, 1996)
n 0.3

V = (345.6 ft/day) (0.0127ft/ft) = 14 feet/day
0.3

Minimum Estimate

K = 8.3 x 10. ft/min = 1.19 ft/day (Bouwer and Rice Method 57m.95.08A)
i 0.0095 Minimum Mean (Dec. 7, 1995)
n 0.3

V = (1.19 ft/day)(0.0095 ft/ft) = 0.038 ft/day
0.3

W0049616APP.F2 9144-03 -
F-2-1



* APPENDIX F-2

Mean

K = 3.24 x 10.2 ft/min = 46.7 ft/day
i = 0.01 ft/ft
n= 0.3

v - (46.7) (O.Olft/ft) = 1.56 ft/day
0.3

AREA 3

Minimum Estimate

K = 1.36 x 10-3 ft/min 1.96 ft/day (as determined by Bouwer & Rice at
57m.96.1OX)

i = 0.022 ft/ft mean of Jean. 15 gradients
n =0.3

V = (1.96 ft/day) (0.022) _ 0.14 ft/day
0.3

Maximum Estimate

K = 1.1 x 10.2 ft/min 15.84 feet/day (as determined by Bouwer & Rich at
57m.95.03x)

i = 0.022 ft/ft
n= 0.3

V = (15.84 ft/day) (0.022 ft/ft) = 1.16 feet/day
0.3

W0049616APP.F2 9144-03

F-2-2



APPENDIX F-2

Mean

K = 3.54 x 10-3 ft/min = 5.1 ft/day
i = 0.022 ft/ft
n= 0.3

V (5.1 ft/day) (0.022) = 0.37 ft/day
0.3

W0049616APP.F2 9144-03
F-2-3
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APPENDIX G -

WELL DEVELOPMENT RECORDS

Harding Lawson Associates

0 C:\FDRITABL\57\APPCOVER 9144-03



Project: Well Installation D te: Project No.

Client: WelDevelopment Date: Deeoe Checked by:-

Weil/Site .0.: Weather: 6• z, Start Date: Finish Dae:

Well Construction Record Data: W Din Sta{ ime: Finish Time:
Bottom of Scree Welia eer I ITaot U

ottmof Screen ,.--From Ground Surface From top of Riser

Sediment Sump/Plug N/i -_ft.f_ _

Screen Length i ft Fluids Lost During Drilling Ai . gal.

Protective Casing Stick-up . ft. Protective Casing/Well Diff. .) ft. PID Readings: Ambient Air C ppm

Well Mouth 0 ppm

Water Levels: Sediment:
Initial Well Depth Before Development % .v t. (from top

End of Development , . .. Well Depth After Development ft. X)

n of r Development , Sediment Depth Removed f .

HT of Water Column x 11 =-6* jigalvol. -For 4" HSA installed
- -¢ rwells

Equipment: .DeiaApproximate Recharge Rate gpm
SDedicated Submersible Pump

C] Surge Block Total Gallons Removed gal.
0 Bailer C3 2' 171
13 Grundfos Pump 2" 4" yes no

Well Development Criteria Met: - Well water clear to unaided eye 1-7

Notes:. , ,.,- , Sediment thickness remaing in well lis <1.0% of screen length

- Total water removed = a minimum C
of 5x calculated well volume plus
5x drilling fluid lost

yes no

End of Well Development Sample (1 pint) Collected.2-9 1

Water Parameter Measurments

Record at the start, twice during and at the end of development (minimum):

Time Volume Total Gallons pH Temp. Conductivity Turbidity Pumping Rate

_______ / I -F3.C. T'
__ __.__ _ __ __ _ ,_____ lt ,~ c ____ _ ,,

__ __ __ _ _____ •',o j•iL. ' , ______ft _ _,,

Well Developer's Signature

ABB Environmental Services, Inc.-
9312005S L-3



Project: Well Installation Date: Project No.

Client: Well Development Date: Deveped by: Checked by: -

Well/Site ,.D.: Weather: Start Date:,, Finish Date:
Welt, 112 in / 0/1( k/q/Y <ie

lConstucton Record Data: Start Time: I Finish Time:

Bottom of Screen Dt. Wel Diameterj '1 in:
Fr Ground Surface From top of Riser

Sediment Sump/Plug p.J ft-

Screen Length Fluids Lost During Drilling () gal.

Protective Casing Stick-up I9as ) fit. Protective Casing/Well Diff. -O•5•ttI PlD Readings: Ambient Air - ppm

Well Mouth -, ppm

Water Levels: Sediment:

Inital ellDepth BeoeDevelopment 0 C ft. (from top
End of Development LK • ft. Well Depth After Development 07 .-s.- of PVC)

24 Hrs. After Development Sediment Depth Removed

HT of Water Column ft' 1.68x galijvol. 'For 4' HSA installed
0 _wells

Equipment: Approximate Recharge Rate 9pM""Dedicated Submersible Pump p

. Surge Block Total Gallons Removed gal.
-1 Bailer C3 2" __

E) Grundfos Pump 2" 4'- yes no

Well Development Criteria Met: • Well water clear to unaided eye - [

Notes: t. (W4tq frC4!).-J .9 i v( .Sediment thickness remaing in well 4 C1
is <1.0% of screen length

• Total water removed = a minimum ,, C
of 5x calculated well volume plus
5x drilling fluid lost

yes no

End of Well Development Sample (1 pint) Collei C

Water Parameter Measurments

Record at the start, twice during and at the end of development (minimum):

Time Volume Total Gallons PH Temp. Conductivity Turbidity Pumping Rate
____ ! I _____ __._"__Y ot,•e.- _____-

_____~ 7- 1T 6,/ U .-- ,,1 j -3 13,-____ •6 •IL 13.&' ,____ ___- __,

L! "~~3 9 51 I , lr -"

Well Developers Signature

ABB Environmental Services, Inc.9312005S L 6



Prjc:Well Installation Date: Project No.

Well Deveiopmet aCte: Ceveloped by: Checked by:

Well/Site I.D.: Weather: Start.Date: Finish Date:L'I1 4•,- t 0/64,
Well Construction Record Data: EF '1 Start Time: Finish Time:

Bottomnof Screen Well Diameter L/ in..

]-From Ground Surface' i From top of Riser [
Sediment Sump/Plug ft.

Screen Length ft. Fluids Lost During Drilling

"Protective Casing Stick-up 3 O ft Protective Casing/Well Diff. .-,• . (, ft ID Readings: Ambient Air ( ppm
Well Mouth -0 ppm

Water Levels: 'O 4l'-- I ,I17 Zi t)iti Sediment:
Inital j~& i~j(3.i I~~~ ~i~Well Depth Before Development ft. (from top

End of Development ! T ict 4Alc - of PVC)A J ki irWell Depth After Development t e, ft.
24 Hrs. After Development . Sediment Depth Removed f

HT of Water Column [7iTq . X c _%galJvol. -For 4" HSA installed
Eqpme: wells

Equipment: DRDedicated Submersible Pump Approximate Recharge Rate

0 Surge Block Total Gallons Removed !"j gal-

F1 Bailer 0 2" C_
C3 Grundfos Pump 2" 4* yes no

Well Development Criteria Met: Well water clear to unaided eye 1 [

Notes: VC' i -A JA Z -n. - S'~ifSediment thickness remaing in well C
pc,,.,-'O ' -&- is <1.0% of screen length

to kltr C •'N ' &4 b OCI'l Total water removed = a minimum . C
of 5x calculated well volume plus
5x drilling fluid lost

yes no

End of Well Development Sample (1 pint) Collected? • C

Water Parameter Measurments

Record at the start, twice during and at the end of development (minimum):

Time Volume Total Gallons pH Temp. Conductivity Turbidity Pumping Rate

I,)•"t •16 SA•T 1A 1," Z, L/( o

_ € . A. - _ _., _ : _ _._-_•-3-

Well Developers Signature

ABB Environmental Services, Inc.-
9312005S L 6



Project: Well Installation Date: Project No.

Client: Well Development Date. /i/' / 1'Developed by: Checked by: -

A- I _____________ ,1 S Z,
Well/Site l.D.: Wete:Start Date: Finish Date:

Well Construction Record Data: Well Diameter [ n. Start Fish Time:
Bottom of Screen ,I_ I. i e

Seimn S-uqp/furom Ground Surface From top of Riser C3
Sediment Sump/Plug't

Screen Length 6j1jjC~ Fluids Lost During Dnilling E gal

Protective Casing Stick-up '•,ft Protective Casing/Well Diff.[--0, J~it PID Readings: Ambient Air DC ppm

Well Mouth C.)ppm

Water Levels: Sediment:
Initial f" Well Depth Befcre Development I!) ff'i (from top
End of Development J•.• / t.If. of PVC)

Well Depth After Development T ft.
24 Hrs. After Development Sediment Depth Removed - ft.

HT of Water Column [IC.) ft. X C 1.68x [gvo!. For 4' HSA installed
r_ __ ~--wells

Equipment: Approximate Recharge Rate V (•Ctdc gpm
7. 'edicated Submersible Pump

C1 Surge Block Total Gallons Removed C) gal.

S Bailer EC 2^ C
C Grundfos Pump 2*" 4"- yes no

Well Development Criteria Met: Well water clear to unaided eye {- C

Notes: v[eCt CJJ "J..A-& •'J tX.4 ... ¶'- •0,tf4 I'd 4  Sediment thickness remaing in well 2 C
;o, • • • jLje- is <1.0% of screen length

Total water removed = a minimum [ C[
of 5x calculated well volume plus
5x drilling fluid lost

yes no

End of Well Development Sample (I pint) Collected? C[ C

Water Parameter Measurments

Record at the start, twice during and at the end of development (minimum):

T1me Volume Total Gallons pH Temp. Conductivity Turbidity Pumping Rate

__.__, _____ _-____ ,34 ___ Y_____

13,C7J

Well Developer's Signature

ABB Environmental Services, Inc.
9312005S L6



Project: Well Installation Date' Project No.

S Client: IWeill Development Date.! Developed by: 'Checked by:

Well/Site l.D.: Weather: Start Dt: Finish Date:
__ __ _ __ ___)_ _ A' CS~~I1

Well Construction Record Data: Well Diameter sn., • Start Time: Finih me:
Bottom of Screen ~.Bottom of screenom Ground Surface From top of Riser !
Sediment SumpiPlug

Screen Lengthf Fluids Lost During Drlling Ial

Protective Casing Stick-up ~ j-jf.Protective Casing/Well Diff. -~ ~f. P!D Readings: Ambient Air 65ppm
Well Mouth C)ppm

Water Levels: Sediment:
Initial -. Well Depth Before Development f' , 2ft'' (from tco

Endofevei'mCnEnd of Develccment / *'•t"" Well Depth After Development t1.• f f.

24 Hrs. After Development Sediment Depth Removed

HT of Water Column FI") -ft X "" galjvol. For 4 HSA installed
""-r wells

Equipment: Approximate Recharge Rate -gpm
[•iedicated Submersible Pump

C3 Surge Block Total Gallons Removed gal.

C] Bailer [1 2' 0__0 Grundfos Pump 2" 4' yes no
Well Development C•ritera Met: - Well water clear to unaided eye

Notes: ll L A A Sediment thickness remaino in wellMt
is <1.0% of screen length

Total water removed = a minimum C
of 5x calculated well volume plus

yes no 5x drilling fluid lost
yes no

End of Well Development Sample (1 pint) Collected? C

Water Parameter Measurments

Record at the start, twice during and at the end of development (minimum):

Time Volume Total Gallons pH Temp. Conductivity Turbidity Pumping RateI(V'L) i .SJ,•3 I).§i ,__,_/ S<4o ,_____-P

•~pc 0, -70• , d, t•e

Well Developers Signature (IAI fi. K

ABB Environmental Services, Inc.-
9312005S L6



Project Well Installation Date: Project No.

Client Well Development Date: Developedby: Checked by-:

Well/Site l.D.: "-". Weather: "Strt Date, Finish Date:West "//n 9'' C5 )t __ __ _ __ _ _ •V /- '(i,

Well Construction Record Data: Well i in Start Time: FinishTime:

Bottom of Screen ft._____/o/C
__--From Ground Surface " From top of Riser D

Screen Length = F Fluids Lost During Drlling gal.

Protective Casing Stick-up .[ ft. Protective Casing/Well Diff. ,ft. PID Readings: Ambient Air i ppm

Well Mouth ppm

Water Levels: Sediment:
Initial I£~ fo oWell Depth Before Development [ 'ft. (from top

End of Develcpment ,, "C. Well Depth After evelopment ft.
24Hrs. After Development fSediment Depth Removed ft.

HT of Water Column x 1.68 = galvol. I. 1 Fcr4 HSA installed

Equipment: Approximate Recharge Ratel 1•"

E•]edicated Submersible Pump I I gpm

C3 Surge Block Total Gallons Removed o Q gal.

0 Bailer 0 2' 0 _

C1 Grundfos Pump 2" 4" yes no
Well Development Criteria Met: Well water clear to unaided eye C 3

Notes: Ll.' L-.61& f•,1 /• Vt -8,/ Sediment thickness remaing in well • C
is <1.0% of screen length

Total water removed = a minimum • C
of 5x calculated 'Nell volume plus
5x drilling fluid lost

yes no

End of Well Development Sample (1 pint) Collected? It- '7

Water Parameter Measurments

Record at the start, tice during and at the end of development (minimum):

"Time Volume Total Gallons pH Temp. Conductivity Turbidity Pumoin. Rate

Well Developer's Signature "•" { .

613 Environmental Services, Inc.

9312005S L 6



Project: Well Installation Date: Project No.

Wlient:St 
te: f Finish 

Date:

Well/Site '°':D -": - ; Weather: S at: Fiih ae

Bottom of Screen $A/ • :
Bto oSe fo Ground Surface C-' From top of Riser C]

Sediment Sump/Plug A

Screen Length F Fluids Lost During Drilling = gal.

Protec tive Casing Stick-up , I t Protec tve Casing/Well Diff. -- 7 / ft PID Readings: Ambient Air ( G ppm

Well Mouth ppm

Water Levels: Sediment
Initial It -ft .t

U .7 Well Depth Before Development -L. t- (from top

End of Development If12 ý- I 3-t Well Depth After Development f,~ t.I fPC
24 Hrs' After Development ['•O•f~f"tjj'.• t

Sediment Depth Removed ft.

HT of Water Column x C 1.68 6 galJvol. -For 4'HSA installed
C] _ wells

Equipment: Dedicated Submersible Pump Approximate Recharge RateI gpm

1C7 Surge Block Total Gallons Removed ITO gal.

C3 Bailer C3 2" ____
C1 Grundfos Pump 2" 4" yes no

Well Development Criteria Met: - Well water clear to unaided eye t C]

Notes: Uic -c'r.. '~ Sediment thickness rem aing in wellC
is <1.0% of screen length

- Total water removed = a minimum , C
of 5x calculated well volume plus
5x drilling fluid lost

yes no

End of Well Development Sample (1 pint) Collected? ? C`

Water Parameter Measurments

Record at the start, twice during and at the end of development (minimum):

Time Volume Total Gallons pH Temp. Conductivity Turbidity Pumping Rate

_1______ S".,,2- ______ __!___ -ue (C

Well Developer's Signature ,,

• _ABB Environmental Services, Inc.--

9312005S L



Weil/Site .D.: Weather: Start Date: Finish Date:

Well Construction Record Data: W ameter • n Start Time: Finish Time:

Bottom of Screen ft.I
_ý-From Ground Surface • From top of Riser El

Sediment Sump/Plug ft.

Screen Lenogth Fuids Lost During Drill I ngE

Protective Casing Stick-up ( ft. Protectve Casing/Well Diff. ýO. ft. PID Readings: Ambient Air (J ppm

Well Mouth 0 ppm

Water Levels: Sediment:Inil~al ft.'
"Initial Well Depth Before Development 1 3jft. (from top

End of Development Well Depth After Development i ) ft. of PVC)

24 Hrs. After Development iSediment Depth Removed

HT of Water Column . Ct- 1.68 gal=vol. -For 4" HSA installed
-__ wells

Equipment: Approximate Recharge Rate[ f (- gpm
•'tedicated Submersible Pump "

rC Surge Block Total Gallons Removed C gal.

C] Bailer CI 2' 0_ _

'- Grundfos Pump 2" 4" yes no

Well Development Criteria Met: - Well water clear to unaided eye c-

Notes: - Sediment thickness remaing in well . [
is <1.0% of screen length

- Total water removed = a minimum E
of 5x calculated well volume plus
5x drilling fluid lost

yes no

End of Well Development Sample (1 pint) Collected? El

Water Parameter Measurments

Record at the start, twice during and at the end of development (minimum):

Time Volume Total Gallons pH Temp. Conductivity Turbidity Pumping Rate
"__-___- ____ / ,_._____.- _ I'• ___,__., I,- (t,-

______ & '7 $ __,__, .t___ __ _

____ ___ fr _",l _ _____ ,1'c) ) 'I-

1 )S --I (

Well Developes Signature A"V

ABB Environmental Services, Inc.
9312005S L 6



Well/Site l.D.:~ Weather: St Date: Finish Date:

Well Constructon Record Data Well Diameter. in. St.,.- Finish Time-
Bottom of Screen L . ~

- ft' --From Ground Surface From top of Riser . fa1s
Sediment Sumpi Plugft

Screen Length 10 f.Fluids Lost During Dnilling I
Protective Casing Stick-up ft. Protectve Casing/Well Diff. -6.' 'Ift.D 21 Readings: Ambient Air -"-ppm

Well Mouth p- pm

Water Levels: Sediment:
Iniialt -Well Death Before Development / 33r- ft. (from top

End of Development S 7 Well oet AIe DvlpetfPVC)

24 Hrs. After Development, Sedimentepth Removed

HT of Water Column ' 1.x88 al'Vol. 'For 4' HSA installed
C - wells

Equipment: [Dedicated Submersible Pump Approximate Recharge Rate I.^ gpm

r Surge Block Total Gallons Removed gai.

C Bailer C 2" C I
0 Grundfos Pump 2" 4." yes no

Well Development Crteria Met: - Well water clear to unaided eye .. - .

Note: _4 ,, ~ed) 4 I~ ~4AL,~4(t Sediment thickness remaing in well C C
In~jj is <1 .0% of screen length

* Total water removed = a minimum C C
of 5x calculated well volume plus
Sx drilling fluid lost

yes no

End of Well Development Sarihple (1 pint) Collected? C C

Water Parameter Measurments

Record at the start, twice during and at the end of development (minimum):

Time Volume Total Gallons pH Temp. Conductivity Turbidity Pumping Rate
_ _ _ _ _ / I. _ _". _ _ __i_.( _ _ _ _ _ O_ _ -_ _-_,

_ _ _ _ _ 
k .) -,

io .- 3 F-.

Well Developers Signature -'

IABB Environmental Serices, Inc.
9312005S L6



Client: Weil Deveiop ent.Date:. Ceveicced by: O -ecxed by:

Well/Site .D.: Weather: Start Date: Finish Date:

Well Constructio n Record P5:-.el l .•F.ter Start Time: I Finish Time:

Bottom of Screen We. D
2 J-Fro..•und Surface-_, From top of Riser Cj

Sediment Sump/Plug 11-f. A

Screen Length ft. Fluids Lost During Drilling

Protective Casing Stick-up - ''t" Protectve Casing/Well Diff. -•, 7 ff. PID Readings: Ambient Air V

Well Mouth ppm

Water Levels: Sediment:
Initial Lo 0 ft. IWell Depth Before Development 1-0, 2 f. (from top

End of Development _iý _351 fWell Depth After Development l3 i f. of PVC)

24 Hrs. After Development 3.f-3 ft. Sediment Dept Removed G I IF ft.

HT of Water Column ft. x 3 1.68 aliv"l. -For 4' HSA installed
0 __ wells

Equipment: •Dedicated Submersible Pu Approximate Recharge Rate gpm

C Surce Block Total Gallons Removed gal.

, Bailer 0 2' C ...._

C Grundfos Pump 2 4" yes no

Well Development Criteria Met: Well water clear to unaided eye • C

Notes: CWi -,w ~ '( 541 ' 6-1it A -. t- .Sediment thickness remaing in well • C
I4 A ckd 04J~ -i (Wo. F A( ~ e is <1.0% of screen length

0,! iO/, / - Total water removed = a minimum I C
of 5x calculated well volume plus
5x drillino fluid lost

yes no

End of Well Development Sample (1 pint) Collected? 9 ,

Water Parameter Measurnents

Record at the start, twice during and at the end of development (minimum):

Time Volume Total Gallons pH Temp. Conductivity Turbidity Pumping Rate

_______I•• ... ) - '-. .s( 32.'-,! )ft Os' i'-,

___"_stc- 3- 13 7 , • .. ., •,c _---

Well Developer's Signature -h ' '•:.

Well5 DvLo s S r ABB Environmental Services, Inc.?

9312005S L6



Project: I Well Installation Date: iPrject No.

Client: Well Development Date: Deveicped by: C ked

Well/Site l.D.: YK Weather: Start Date: Finisb Date:
5`7_ ____ ___k __sr ,:ýi I&

Well Construction Record Data: Well Diameter *• in. Start Tin~e: Finish Time:Botom7f cren / '73Q
Bottom of Screen • ift- .--From Ground Surface From top of Riser i_

Sediment Sump/Plug 41 ft.

Screen Length L/ ý ft. Fluids Lost During Drilling

Protectve Casing Stick-up Protective Casing/Well Diff. PID Readings: Ambient Ai• ppm

Well Mouth 2 4----, ppm

Water Levels: Sediment:
nitial /Well Depth Before Development .5" i t. (from top

End of Development -" ft. Well Depth After Development 57 73ft. of PVC)

24 Hrs. After Development - ft.
Sediment Depth Removed f. )- ft.

NT of Water Column X7 C]j 1. t.8 galivol. '7For 4" NSA installedS[• •'qwells
-C 3

Equipment: -DdctdSbesbePm ......
E Approximate Recharge Rate l. "..gpm

Z-Dedicated Submersible Pump
C1 Surge Block Total Gallons Removed gal.

C1 Bailer C3 2" C__
C3 Grundfos Pump 2" 4" yes no

Well Development Criteria Met: • Well water clear to unaided eye 2" El

Notes:_ _ _ _ _ _ _ _ _ _ Sediment thickness remaing in well a• rl
is <1.0% of screen length

Total water removed = a minimu . E-', C ]
of 5x calculated well volume plus
5x drilling fluid lost

"yes no

End of Well Development Sample (1 pint) Collected? C

Water Parameter Measurments

Record at the start, twice during and at the end of development (minimum):

Time Volume Total Gallons pH Temp. Conductivity Turbidi P Pumping Rate

i"7 A, "-7 - /

, :

__.7 _ '2.~____ ___

- " .. -WELL DEVELOPMENT RECORD
____ __ __ ____- __ _PROJECT OPERATIONS PLAN

Well Developer's Signature FORT DEVENS, MASSACHUSETTS

• ABB Environmental Services, Inc.-I
9312005$ L 6



:Well Installation Date: Project No.Proje•:C.•_WEUS 
_________,____ 91 44

Client: Well Development Date: - _ b,___ C d_

_ V__ _ _ _ _ _ _ _ _" 1 Al
Well/Site l.D.: Weather: Start Date: Finish Da

Well Construction Record Data: Well Diameter L in Start Time: Fini~h Tiine:
Bottom of Screen o oo,_.oof

t -- From Ground Surface 2" From top of Riser -
Sediment Sump/Plug I 3 ft.

Screen Length Cý ,t FludsLostDurng Orlng

[Well Mouth/.,, PPM
Water Levels: Sediment: /-I I•.5•

Initial 57 5 ft.3" "- Well Depth Before Development /.T. f? (from top
End of Development ft. Well Depth After Development i, " -" ft. of PVC)

24 Hrs. After Development Sediment Depth Removed

HT of Water Column . 0 x .8 galivol. 7 ] 'For 4' HSA installed
wells

Equipment: R"edicated Submersible Pump Approximate Recharge Rate ,•.igpm

C Surge Block Total Gallons Removed gal.

C3 Bailer C3 2" C___
1" Grundfos Pump 2" 4" yes no

Well Development Criteria Met: - Well water clear to unaided eye C

Notes: U,.A..LL (...-. I2Y. ) .•.,,.• Sediment thickness remaing in well 0• C
• ;Z.. ,~,,... ¢"is <1.0% of screen length

Total water removed = a minimum C
of 5x calculated well volume plus
Sx drilling fluid lost

yes 7 no

End of Well Development Sample (1 pint) Collected? C

Water Parameter Measurments

Record at the start, twice during and at the end of development (minimum):

Time Volume Total Gallons pH Temp. Conductivity Turbidity i . Pumping RateCRCC1_\ `7 ' 7 •/ • T/..?& .. •,

ic.• <'_: ,• #.j • qc y, + . .3 .c.,* -__ .2"- ifc,>•

S:i Zp 'JC 7-- ,-7, . ,o,.

WELL DEVELOPMENT RECORDr

W D.e" "- .-- of., Signature-- PROJECT OPERATIONS PLAN
Well Developers Signature -. FORT DEVENS, MASSACHUSETTS

ABB Environmental Services, Inc.
9312005S L 6



WEL DEEOMN RECOR

Project..C Well Installation Date:c 0"1 Project No.

Well/Site I.D.: Weather: Start Date: Finish Date:

Well Construction Record Data: Well Diameter Start Time: Finish Time:

Bottom of Screen F Y ~ ..... ~~4C
]-From Ground Surface 2" From top of Riser r

Sediment Sump/Plug / t-

Screen Length /(,• fil Fluids Lost During Drilling QC• gal'

Protective Casing Stick-up . 9 ft. Protective Casing/Well Diff. •3 "q ft PID Readings: Ambient Air (X•/2pp-
Wel Mouth ..%. 5 ppm

Water Levels: Sediment:
Inta Well Depth Before Development f.(from top

End of Development ftWell Depth After Development tt. of PVC)

24 Hrs. After Development ft. Sediment Depth Removed ft. I

HT of Water Column it ft ] 1.68x ga[ivol. , C -For 4' HSA installed
wells

Equipment: . Approximate Recharge RateF C -`7 gpm
D]/Dedicated Submersible Pump {•• gl

C1 Surge Block Total Gallons Removed .. 0 gal,

C3 Bailer 71 2- 7 _

0 Grundfos Pump 2" 4"_ yes no

Well Development Criteria Met: * Well water clear to unaided eye C 4--

Notes: ,,LL.I ,_4 "_'¶ ' " T3 O] Sediment thickness remaing in well • C
is <1.0% of screen length

* Total water removed = a mini7u ' C3 C1
of Sx calculated well volume pi sPJ
5x drilling fluid lost

yes no

End of Well Development Sample (1 pint) Collected? []

Water Parameter Measurments

Record at the start, twice during and at the end of development (minimum):

Time Volume Total Gallons pH Temp. Conductivity urbid47. Pumping Rate

z 6C i,• ,. t- ý CC'C

.' -;,..l., .,'.

S"JY

! } r WELL DEVELOPMENT RECORD

Well Developers Signature - -- PROJECT OPERATIONS PLAN I
FORT DEVENS, MASSACHUSETTS

ABB Environmental Services, Inc.-.
9312005S L6



WELL RECOR

Project: Well Installation Date: Project No.
ý:6'~~ 6ýVý/,;4/4 _____ ý4/r

C•lient: Well Deveicpment Date: Develcped by: Checked by:

Well/Site LD.: Weather. Start Date: Finish Date:

?7 m .qc- I& 9bA j5/i/.
Well Construction Record Data: Well Diameter 7 in. Start Time: Finish Time:

Bottom of Screen / t. a5 .... ' ,
] ,-From Ground Surface [ From top of Riser C

ScreenLeng. Fiuids Lost During Drilling

SceenmennthSm/lu =. ft. =

Protective Casing Stick-up 3 .P ft Protective Casing/Well Diff. . ft. PID Readings: Ambient Ajir.71. 0 ppm

Well Moutht/( S ppm

Water Levels: Sediment:
Initial ft. J_.Well Depth Before Development [7 f" (from top

End of Development Cj, Z f.I Well Depth After Development [jj t of PVC)

24 Hrs. After Development - Sediment Depth Removed ft.E[ Seimn Det Resmo,,ed
HT of Water Column 7Jj ft16 galvol. 'For 4' HSA installed

wells

Equipment: Approximate Recharge Rate

C•Dedicated Submersible Pump A..a.ergRepm
[I Surge Block Total Gallons Removed !gal.

C Bailer C1 2" C3 _

C] Grundfos Pump 2" 4" yes no

Well Development Criteria Met: - Well water clear to unaided eye o]

Notes: _ Sediment thickness remaing in well E C
is <1.0% of screen length

- Total water removed = a minimur(yA C] C
of 5x calculated well volume plus
5x drilling fluid lost

yes -no

End of Well Development Sample (1 pint) Collected? 1 3

Water Parameter Measurments

Record at the start, twice during and at the end of development (minimum):

Time Volume Total Gallons pH Temp. Conductivity Turbidi $ Pumping Rate

_:.;___ , ___._£ ____ ____:_i 1; • •• .?' -• _i~~~ ~ ~ -:5 -2ý T4c -

1.,-..__",-_,4/ 4

WELL DEVELOPMENT RECORD
-,. ...-- PROJECT OPERATIONS PLAN

Well Developer's Signature, FORT DEVENS, MASSACHUSETTS I
ABB Environmental Services, Inc.)I

9312005S L6



Project: Well Installation Date: Project No.

Client: well Development Date: (Developed by: Checked by:

Welvsite l.D.: Weather: Start Date: Finis Date
W S17.. -q(" - 13X I 2, $ _c"•_ _ 5 7/

Well Constuction Record Data: Well Diameter Start Time Finish Time:

Bottom ot Screen = ft" iisLqzl'
J-From Ground Surface ! From top of Riser L]

Sediment Sump/Plug ft-
Screen Length ft" . Ruids Lost During Drillingi E gal

Protective Casing Stick-up..,(= t. Protective Casing/Well Diff.J(rj7f. PID Readings: Ambient Air,'. 0 ppm

Well Mouth 44l oppm

Water Levels: Sediment:

Initial ft. Well Depth Before Development ?/ " (from too

End of Development ____._____ ¢,,,Well Depth After Development , oft-

24 Hrs. After Development [ Sediment Depth Removed [ - '

HT of Water Column 1a .-ft. x 1. 6 galivol.q I For 4" HSA installed

wells
Equipment: •eiae umril up TtlGlosRmvd I/"O" 'a.

Approximate Recharge Rate A gpm

2-bedicated Submersible Pump 5~.5 g m

11 Surge Block Total Gallons Removed gal.

C Bailer C3 2" _ _
7 Grundfos Pump 2" 4" yes no

Well Development Criteria Met: - Well water clear to unaided eye 4-'[3

Notes: - 2_'L•-. •L--ý z• - Sediment thickness remaing in well [ [C1
is <1.0% of screen length

- Total water removed = a minimurT( )" Ci E
of 5x calculated well volume plus
5x drilling fluid lost

yes no

End of Well Development Sample (1 pint) Collected? C

Water Parameter Measurments

Record at the start, twice during and at the end of development (minimum): ir11
Time Volume Total Gallons pH Temp. Conductivity Turbidity .' Pumping Rate

c?'L45 q__ ___ 7__ .*ý

""f A); -" 3, ")33

WELL DEVELOPMENT RECORD
Ws__PROJECT OPERATIONS PLAN

Wel D ' SFORT DEVENS, MASSACHUSETTS
ABB Environmental Services, Inc.-

9312005S L6-



APPENDIX H

FIELD SAMPLE DATA RECORDS (GROUNDWATER AND 1998 SOILS)

S

Harding Lawson Associates

S C:\FDRlTABL\57\APPCOVER 9144-03



ABB ENVIRONMENTAL SERVICES, INC.
FILE TYPE SITE TYPE JOB 9144-02

FIELD DATA RECORD - GROUNDWATER NUMBER
JECT USAEC-FT. DEVENS WEATHER Y1Wo e, LOCATION START 10-5y ENDV

IEC LIFE E~ FIEL I / ACTIVITY END

SITE ID [ -- I --ISAMPLE [ . DATE STUDY AREA
SLLZ ER NUMBER (AC

WATER LEVEL / WELL DATA MEASURED FROM PID HEADSPACE READINGS WELL INTEGRITY YES NO

WELL DEPTH ~q FT ToOP OF WELL O NE PROTECTIVE CASING SECURE

WATER DEPTH FT TOP OF CASING ----- iWELL LOCKED I~IF1 WELLOFWL 
"HEIGHT OF WELL D PVC WELL CAP PRESENT

WATER COLUMNI FT] DIAMETER=
SOTECTIVE POTECTIVE1.68 gatLft (4", well) =i., , 1L/VO ASING STICK-UPI . FT CASINGE/WELL F • T]

Ux__ gat/ft ( well) FROM GROUND I DIFFERENCE "

PURGE DATA VOLUME # S SAMPLE OBSERVATION

GALLONS 4 § _ _ __ CLEAR

TEMPERATURE, deg. C .3.. - I3 5? 13.9 t _.4"- _ TURBID

pH units ;z P/ A:; ~ COLORED

SPECIFIC CONDUCTIVITY, umho/cm /~/ 9~___ ___ ODOR

TURBIDITY' ntu - - OTHER
AVA~gt ý((SEE NOTES)

REDOX (AT COMPLETION OF PURGING)---.

MPLE PARAMETERS COLLECTED METHOD # FRACTION CODE PRESERATIVE VOLUME SAMPLE BOTTLE NUMBER

SVOCS UM18 MS 4C 2- IL AG A B CONTROL # !67
PEST./PCBS UW19 EC 4C 2- 1L AG C D

voc UM20 VP HCL,4C 4- 40 ml AG E F G H

INORGANICS-UNFILTERED * N HN03 pH<2 1- 1L Poly I

INORGANICS-FILTERED * NF HN03 pH<2 1- IL Poly i IF MS/MSD
'X COLLECTED

WATER QUALITY PARAM. C 4C 1- 1L Poly K H
/ TOS 160.1 IF DUPLICATE

S H2S04 pH<2 1- 1L .p o L -- COLLECTED

TPHC 418.1 C H2S04 pH<2 , M -N

SAMPLING EQUIPMENT PURGING SAMPLING NUMBER OF IN-LINE
FILTERS USED:

WATER LEVEL EQUIPMENT USED: DEDICATED SUBMIRSABLE PUMP (WHALE)

ELECTRIC CONDUCTIVITY PROBE DEDICATED TEFLON BAILER

FLOAT ACTIVATED IN-LINE FILTER (INORGANICS)

OTHER _ OTHER

Notes: * PAL inorganics: ICP metals (SS10), AS (SD21), SE (SD21), TL (SD09), SB (SD28), PB (SD20), HG (SB01).
Water QuaLity Parameters: P04 (TF27), TKN (TF26), NIT (TF22), CL/S04 (TT1O), TSS (160.2), ALK (301.0), HARDNESS.

SAMPLERS SIGNATURE



ABB ENVIRONMENTAL SERVICES, INC. - . .

FILE TYPE SITE TYPE JOB 9144-02
FIELD DATA RECORD - GROUNDWATER NUMBER

PROJECTI USAEC-FT. DEVENS WEATHER YJLf1 Y LOCATION START END
SFIELD ACTIVITY

SITE ID • :-A/v"- - "i - SAMPLE IXI1I-7 1 1FXIL DATE STUDY AREA
NUMBER (AOC)

WATER LEVEL / WELL DATA ME SURED FROM PID HEADSPACE READINGS WELL INTEGRITY YES NO

WELL DEPTH '25 FT TOP OF WELL 6rŽJBREATHING PROTECTIVE CASING SECURE

WATER DEPTH FT H TOP OF CASING WELWELL LOCKED
__ __ __ I ELL p".0

HEIGHT OF - WELL HEAD PVC WELL CAP PRESENT
WATER COLUMNI FT] DIAMETER q =TV OETV

1.68 gal/ft (4", welt) IN STICK-UP FT CASINGE/WELL
x _ gal/ft ( welt) I FROM GROUND DIFFERENCE

PURGE DATA ) LUME# SAMPLE BSERVATION

GALLONS 3 ~ ~ __CLEAR

TEMPERATURE, deg. C L¶LL /L /- " 1!L§ / TURBID

pH units - COLORED__

SPECIFIC CONDUCTIVITY, umho/cm 3 ... 3'3 SZ1. 3/1•t 3/o ODOR

TURBIDITY' ntu IA 3 9 ~ _OTHER -- (SEE NOTES)
REDOX (AT COMPLETION OF PURGING).-V( L

SAMPLE PARAMETERS COLLECTED METHOD # FRACTION CODE PRESERATIVE VOLUME SAMPLE BOTTLE NUMBER

SVOCS UM18 MS 4C 2- 1L AG A B CONTROL #1 -

PEST./PCBS UW19 EC 4C 2- IL AG C D

VOC UM20 VP HCL,4C 4- 40 mL AG E F G HSI I I

INORGANICS-UNFILTERED * N HN03 pH<2 1- IL Poty I

INORGANICS-FILTERED * NF HN03 pH<2 1- IL Poly J IF MS/MSD
COLLECTED

WATER QUALITY PARAM. * C 4C 1- IL Poty K H
TDS 160.1 IF DUPLICATE

S H2S04 pH<2 1- 1L Poly L -COLLECTED

TPHC 418.1 C H2S04 pH<2 , I I- .Jl'_ M N

SAMPLING EQUIPMENT PURGI SAMPLING NUMBER OF IN-LINE
FILTERS USED:

WATER LEVEL EQUIPMENT USED: DEDICATED SUBMIRSABLE PUMP (WHALE)

ELECTRIC CONDUCTIVITY PROBE DEDICATED TEFLON BAILER

FLOAT ACTIVATED IN-LINE FILTER (INORGANICS)

B OTHER OTHER

Notes: * PAL inorganics: ICP metals (SS1O), AS (SD21), SE (SD21), TL (SD09), SB (SO28), PB (SD20), HG (SBO1).
Water Quality Parameters: P04 (TF27), TKN (TF26), NIT (TF22), CL/S04 (TT1O), TSS (160.2), ALK (301.0), HARDNESS.

SAMPLERS SIGN TURE



ABS ENVIRONMENTAL SERVICES, INC. TE L O I
FILE TYPE SITE TYPE WEL JOB 9140

FIELD DATA RECORD - GROUNDWATER NUMBER

oJECT [I A -FT. DEVENS WEATHER' LOCATION STR _330 END /
FEDACTIVITY 17

FIELD

SITE ID - SAMPLE DATE STUDY AREA
NUMBER (AOC)

WATER LEVEL / WELL DATA MEASURED FROM PID HEADSPACE READINGS WELL INTEGRITY YES NO

WELL DEPTH FT TOP OF WELL BREATHING PROTECTIVE CASING SECURE_ _ _ _ _ _ H ZONE E Z
WATER DEPTH FT LiTOP OF CASING ZOEp ,WELL LOCKEDy n

10 1WELL p: -- H
HEIGHT OF ] WELL i/' HEAD PVC WELL CAP PRESENT L
WATER COLUMN FT DIAMETER PRTCIEPOETV

d 1.8 gal/ft (41, well) = LIAII L/VOLI CASING STICK-UPIF CASINGE/WELL31 ýx__ gal/ft ( well) FROM GROUND DLFFERENCE

PURGE DATA VOLUME # / , ' :"k-1 SAMPLE OBSERVATION
,4 I• / I CLEAR

GALLONSJ ~j ~ ~ ~ _ LA

"TEMPERATURE, deg. C lm. i,0 1.. /Oro /"? TURBID
PH units -I~ ~ ±JQ /_ COLORED_

SPECIFIC CONDUCTIVITY, umho/cm ,,jJ -{ 9.~•4 (•c cs .. • -, ___,_'____ ODOR -3-e

TURBIDITY' ftu ?q , L1 ,-7- OTHER
_________________________ c~ ,~, ~(SEE NOTES)

REDOX (AT COMPLETION OF PURGING) 
A

AltAMPLE PARAMETERS COLLECTED METHOD # FRACTION CODE PRESERATIVE VOLUME SAMPLE BOTTLE NUMBER
. SVOCS UM18 MS 4C 2- IL AG A B CONTROL #4 "•'

PEST.IPCBS UW19 EC 4C 2- 1L AG C D

VOC UM20 VP HCL,4C 4- 40 ml AG E F G H
I I

INORGANICS-UNFILTERED * N HN03 pH<2 1- IL Poly I

INORGANICS-FILTERED * NF HN03 pH<2 1- 1L Poly J - IF MS/MSD
J• COLLECTED

WATER QUALITY PARAM. * C 4C 1- IL Poly K H
/ TDS 160.1 IF DUPLICATE

S H2S04 pH<2 1- IL Poty L - COLLECTED

TPHC 418.1 C H2S04 pH<2 2- IL AG M N

SAMPLING EQUIPMENT PURGING SAMPLING NUMBER OF IN-LINE
FILTERS USED:

WATER LEVEL EQUIPMENT USED: DEDICATED SUBMIRSABLE PUMP (WHALE)

ELECTRIC CONDUCTIVITY PROBE DEDICATED TEFLON BAILER

FLOAT ACTIVATED IN-LINE FILTER (INORGANICS)

OTHER I OTHER

Notes: * PAL inorganics: ICP metals (SS10), AS (SD21), SE (SD21), TL ($D09), SB (SD28), PB (S020), HG (SB01).
Water Quality Parameters: P04 (TF27), TKN (TF26), NIT (TF22), CL/S04 (TT1O), TSS (160.2), ALK (301.0), HARDNESS.

co-- -4 - s z&'o,
rev SIGNATURE

I~li•.- • cI.-. f f •='14 _ " _.



ABB ENVIRONMENTAL SERVICES, INC.
FILE TYPE SITE TYPE JOB 9144-02

FIELD DATA RECORD - GROUNDWATER = NUMBER

PROECT US LOCATION SATEND ~
LIACTIVITY

.- ~FIELD .

SITE ID 3M.. . SAMPLE IAs 4/IYW -4 DATE STUDY AREA
UMBER (ACC)

WATER LEVEL / WELL DATA MEASURED FROM PID HEADSPACE READINGS WELL INTEGRITY YES NO

WELL DEPTH FT ~TOP OF WELL BREATHING PROTECTIVE CASING SECURE o
-- ZONE

WATER DEPTH, FT TOP OF CASING WELL LOCKED IFT. TOP OF CA ,N WELL
HEIGHT OF WELL HEAD PVC WELL CAP PRESENT

LUMN . FT DIAMETERJPROTECTIVE POTECTIVE
x .68 gal/ft (4"1 well) /0-c GAL/VOI CASING STICK-UP 1 3 FT CATG/WL r

x __ gal/ft ( well) FROM GROUND O1FFERENRiE

PURGE DATA VOLUME # :o 14:01J 1-J SAMPLE OBSERVATION

GALLONS :7 Z_ qcJ 2... I CLEAR

TEMPERATURE, deg. C /7_ ,9 13.2 9.0 13 -p- TURBID

pH units 5_97 51V 9/~ 519___ COLORED_

SPECIFIC CONDUCTIVITY, umho/cm Q0 , 02 ODOR

"TURBIDITY' ntu " : OTHER9 ui )0CSEE NOTES)
REDOX (AT COMPLETION OF PURGING) 2 1. v

SAMPLE PARAMETERS COLLECTED METHOD # FRACTION CODE PRESERATIVE VOLUME SAMPLE BOTTLE NUMBER

SVOCS UM18 MS 4C 2- IL AG A B CONTROL # 11"5

PEST./PCBS UW19 EC 4C 2- IL AG C D

VOC UM20 VP HCL,4C 4- 40 ml AG E F G H
I I ,,, I

INORGANICS-UNFILTERED * N HN03 pH<2 1- IL PoLy I

INORGANICS-FILTERED •/* HF HN03 pH<2 1- IL Poly J .- IF MS/MSD

COLLECTED
WATER QUALITY PARAM. * C 4C I- IL Poly K -
/ TDS 160.1 IF DUPLICATE

S H2S04 pH<2 1- 1L Poly L COLLECTED

TPHC 418.1 C H2S04 pH<2 2- IL AG M N

SAMPLING EQUIPMENT PURGING SAMPLING NUMBER OF IN-LINE
FILTERS USED:

WAE LEL EQIMENT USED: DEDICATED SUBMIRSABLE PUMP (WHALE)

ELECTRIC CONDUCTIVITY PROBE DEDICATED TEFLON BAILER

J FLOAT ACTIVATED IN-LINE FILTER (INORGANICS)

OTHER __- OTHER

Notes: * PAL inorganics: ICP metals (SS10), AS (S021), SE (S021), TL (S009), SB (S028), PB (S020), HG (SB01).
Water Quality Parameters: P04,(TF7), TKN (TF26), NIT (TFZ2), CL/S04 (T10), TSS (160.2), ALK (301.0), HARDNESS.

&cad 1'ýJu l
A4~~1~O.~ ý w OSAMPLERS SIGNATURE



ABB ENVIRONMENTAL SERVICES, INC.
FILE TYPE SITE TYPE JOB 9144-02

FIELD DATA RECORD - GROUNDWATER NUMBER

JECT USACF.DVN WEATHER A 'C/064 LOCATION [START 15-0 END~l
I - I •ACTIVITY

SITE ID [SAME DATE STUDY AREAC
IT_ M _NUMBER -. = . .

WATER LEVEL / WELL DATA MEASURED FROM PID HEADSPACE READINGS WELL INTEGRITY YES NO

WELL DEPTH FT TOP OF WELL BREATHING PROTECTIVE CASING SECUREH., . zoNE ...
WATER DEPTH 3FT [jTOP OF CASING ZO--N-E WELL LOCKED

WELL 9)pn
HEIGHT OF WELL HEAD PVC WELL CAP PRESENTWATER COLUMNl FT DIAMETER =

1.6 (4 -' /VL POTECTIVE POTECTIVEe. 1.68 sLeft (4, well) =j VOL CASING STICK-UP[ FT CASINGE/WELL - T
Ux gal/ft ( well) "FROM GROUND • DLFFERENCE -

PURGE DATA VOLUME # 57~ SAMPLE OBSERVATION

GALLONS j i _ CLEAR

TEMPERATURE, deg. C J•- (• i [-? Z-I.LL-2z --_TURBID

pH units !5~ X7 ~ ____ COLORED

SPECIFIC CONDUCTIVITY, umho/cm A Zf3 7- 10 0 a7 ODOR

TURBIDITY' :tu OTHER
(SEE NOTES)

REDOX (AT COMPLETION OF PURGING)

MPLE PARAMETERS COLLECTED METHOD # FRACTION CODE PRESERATIVE VOLUME SAMPLE BOTTLE NUMBER

SVOCS UM18 MS 4C 2- 1L AG A B CONTROL # 13$ .9

PEST./PCBS UW19 EC 4C 2- 1L AG C D

VOC UM20 VP HCL,4C 4- 40 ml AG E F G H

INORGANICS-UNFILTERED * N HN03 pH<2 1- 1L Poly I

INORGANICS-FILTERED * NF HN03 pH<2 1- IL Poly J r-- IF MS/MSD
COLLECTED

WATER QUALITY PARAM. * C 4C 1- IL Poly K -
/ TOS 160.1 IF DUPLICATE

S H2S04 pH<2 1- 1L Poly L COLLECTED

TPHC 418.1 C H2S04 pH<2 2- 1L AG M N

SAMPLING EQUIPMENT PURGING SAMPLIN NUMBER OF IN-LINE
FILTERS USED:

WATER LEVEL EQUIPMENT USED: DEDICATED SUBMIRSABLE PUMP (WHALE)

ELECTRIC CONDUCTIVITY PROBE DEDICATED TEFLON BAILER

FLOAT ACTIVATED Ii IN-LINE FILTER (INORGANICS)

OTHER _ OTHER

Notes: * PAL inorganics: lOP metals (SS1O), AS (SD21), SE (5021), TL (S0D9), SB (SD28), PB (SDO0), HG (5601).

Water Quality Parameters: P04 (TF27), TKN (TF26), NIT (TF22), CL/S04 (TT1O), TSS (160.2), ALK (301.0), HARDNESS.

SAMPLERS SIGNAT E



ABB ENVIRONMENTAL SERVICES, INC.
FILE TYPE SITE TYPE JOB 9144-02

FIELD DATA RECORD - GROUNDWATER NUMBER

PROJECT IUSAE-T EE4 WEATHER* 'S.V LOCATION [START END 3 9
ACTIVITY

FIELD
SITE ID -- - - IOI~I)4 SAMPLE DATE STUDY AREA

NUMBER (AOC)

WATER LEVEL / WELL DATA ME URED FROM PID HEADSPACE READINGS WELL INTEGRITY YES NO

__ DZONE

WATER DEPTH FT TOP OF CASING WELL _2 _ WELL LOCKED

HEIGHT OF WELL Y. HEAD PVC WELL CAP PRESENT
WATER COLUMN FT DIAMETER = ---- -- --r- -~ - - l PROTECTIVE POTECTIVE

1.68 ga/ft (4<" well) : I ( f GAL/VOL lCASING STICK-UP FT CASINGE/WELL F1
____ gal/ft ( well) FROM GROUND DLFFERENCE

PURGE DATA VOUM _ -erpz - w 'r~-P SAMPLE OBSERVATION

GALLONS "~54 2_ _ jCL EAR

TEMPERATURE, deg. C . 3.f 13LO l-. f TURBID

pH units 9 ( COLORED

SPECIFIC CONDUCTIVITY, umho/cm •)// ".ODOR

TURBIDITY' ntu V ________I OTHER
(SEE NOTES)

REDOX (AT COMPLETION OF PURGING) 13 049 MVE T

SAMPLE PARAMETERS COLLEC ED METHOD # FRACTION CODE PRESERATIVE VOLUME SAMPLE BOTTLE NUMBER

SVOCS UM18 MS 4C 2- 1L AG A B CONTROL # Ij

PEST./PCBS UW19 EC 4C 2- 1L AG C D

VOC UM20 VP HCL,4C 4- 40 ml AG E F G H
I L I

INORGANICS-UNFILTERED * N HN03 pH<2 1- IL Poly I

INORGANICS-FILTERED * NF HN03 pH<2 1- IL Poly i -- IF MS/MSD

J/ COLLECTED
WATER QUALITY PARAM. * C 4C 1- IL Poly K H
/ TDS 160.1 IF DUPLICATE

S H2S04 pH<2 1- 1L Poly L . COLLECTED

TPHC 418.1 C H2S04 pH<2 2- IL AG M N

SAMPLING EQUIPMENT PURGING SAMPLING NUMBER OF IN-LINE

WATE.? LEVEL EQUIPMENT USED: DEDICATED SUBMIRSABLE PUMP (WHALE)

ELECTRIC CONDUCTIVITY PROBE DICTED TEFLON BAILER

FLOAT ACTIVATED [7 IN-LINE FILTER (INORGANICS)

OTHER _IOTHER

Notes: * PAL inorganics: ICP metals (SS1D), AS (SD21), SE (SD21), TL (SDo9), SB (SD28), PB (SD20), HG (SB01).
Water Quality Parameters: P04 (TF27), TKN (TF26), NIT (TF22), CL/S04 (TT7O), TSS (160.2), ALK (301.0), HARDNESS.

SAMPLERS SIGNAT(RE ......



AB8 ENVIRONMENTAL SERVICES, INC.
- ~FILE TYPE SITE TYPE JOB J94-2

FIELD DATA RECORD - GROUNDWATER 4z=) NUMBER

JECT [ USAEC-FT. DEVENS 7 WEATHER I v c_ LOCATION ISTART

FIELD ACTIVITYl

SITE ID SAMPLEF~~1 T~ DATE // ~STUDY AREAF ~ 7NUMBER 44 ( A ,OC,,)-•.-.r

WATER LEVEL / WELL DATA MEASURED FROM PID HEADSPACE READINGS WELL INTEGRITY YES NO

WELL DEPTH FT TOP OF WELL BREATHING ,9p PROTECTIVE CASING SECURE
ZONE -

WATER DEPTH 13ea3 FT [jTOP OF CASING WELL __ _WELL LOCKED ~i

HEIGHT OF WELL ,, i HEAD PVC WELL CAP PRESENT
WATER COLUMN FT DIAMETER =I-PROTECT IVE F _POTECT IVE

1.68 gal/ft (4" well) = CASING STICK-UP iE/WELL

1.68ga/f well) fj N PRTCTV __________ C)EL0L F T]
-AgaL/ft eFROM GROUND FDLFFEREXNCE

pH, units ___ •o -. • i• o Q o 9o COLORED

TURBIDITY' nu 9 ? 7)I /O _ _ _ _ _ OTHER
(SEE NOTES)REDOX (AT COMPLETION OF PURGING) 2 S/ O

•Co;~~ig 5,) lli,=q ýKlv)-., =:oo)•>

MPLE PARAMETERS COLLECTED METHOD # FRACTION CODE PRESERATIVE VOLUME SAMPLE BOTTLE NUMBER 1-- - s"•

SVGALCS 2M1 M4C 20i A CONTRO # j P
_D

PEST./PCBS UW19 EC 4C 2- 1L AG C D

VOC TUM2D VP HCL,4C 4- 40 m AG E F G H

INORGANICS-UNFILTERED * N HNO3 pH<2 1- IL Poly I

INRAIC-ITEE• NF HN03 pH<2 1- iL Poty J IF MS/MSDSCOLLECTED

WATER QUALITY PARAM. X* C 4c 1- IL Poty KH

/ TDS .,- 160.1 H2O H
2  

1 LPt JIF DUPLICATE
SPARA S C D M D # FEOLUE SLE B COLLECTED

TPHC 418.1 C 82504 pC<2 2- IL AG M N

SAMPLING EQUIPMENT PURGING SAMPLING NUMBER OF IN-LINE
IR I IEFILTERS USED:

WATER LEVEL EQUIPMENT USED: DEDICATED SUBMIRSABLE PUMP (WHALE)
TR DEDICATED TEFLON BAILER D

SAMFLOAT ACTIVANTE P IN-LINE FILTER (INORGANICS)

SFLOAT ACTIVATEDINLNFITR(OGACS

U OTHER OTHER

Notes: * PAL inorganics: ICP metals (SS1O), AS (SD21), SE (S021), TL (SOo9), SB (SD2B), PB (S020), HG (SB01).
Water Quality Parameters: P04 (TF27), TKN (TF26), NIT (TF22), CL/S04 (TT1O), TSS (160.2), ALK (301.0), HARDNESS.

SAMPLERS SIGNATIJE



ABS ENVIRONMENTAL SERVICES, INC. j S T J .....

FIELD DATA RECORD - GROUNDWATER FILE TPSIR

PROJECT I USAEC-FT. DEVENST WEATHER' C'E LOCATION START) , END Yu
ACTIVITY

FIELDm
SITE ID -- -SAMPLE V4IDATE STUDY AREA 5I

NUMBER (AOC) E
WATER LEVEL / WELL DATA MEASURED FROM PID HEADSPACE READINGS WELL INTEGRITY YES NO

WELL DEPTH FT TOP OF WELL BREATHING PROTECTIVE CASING SECURE- ~ ~ZONE , -

WATER DEPTH FT TOP OF CASING Z, WELL LOCKED
" WELL i --

WTRCLMFT DAEEHEIGHT OF WELL HEAD PVC WELL CAP PRESENTI I POTECTIVE POT ECT IVE
K1.68 gal/ft (4"1 well) I/7 3 FAINTTIKUPISIG/WL
x - gat/ft ( FROM GROUND DIFFERENCE

PURGE DATA VOLUME # 1 .19L,!FoLý':;'••"I
PURG DAT VOLME #- - SAMPLE OBSERVATION

GALLONS ___ _CLEAR

TEMPERATURE, deg. C i32. 132• !'iL) .3 );,3 TURBID

pH units _ _ ____COLORED

SPECIFIC CONDUCTIVITY, umho/cm 00 C 13 0.3 0> 13, ODOR

TURBIDITY' ntu ( OTHER

REDOX (AT COMPLETION OF PURGING) 
(SEE NOTES)

SAMPLE PARAMETERS COLLECTED METHOD # FRACTION CODE PRESERATIVE VOLUME SAMPLE BOTTLE NUMBER

SVOCS UM18 MS 4C 2- 1L AG A B CONTROL

PEST./PCBS UW19 EC 4C 2- 1L AG C D

VOC UM20 VP HCL,4C 4- 40 mI AG E F G H

INORGANICS-UNFILTER N HN03 pH-<2 I- 1L Py I I I I

INORGANICS-FILTERED * NF HN03 pH<2 1- 1L Poly I IF MS/MSD

INRAISFLEE FHO 1< -i oy Jri IFLME/MED

WATER QUALITY PARAM. * C 4C 1- 1L Poly K COLLECTED

I TDS 160.1 IF DUPLICATE
S H1S42 pH<2 1- 1L Poty L COLLECTED

TPHC 418.1 C H2S04 pH<2 2- 1L AG M N

SAMPLING EQUIPMENT PURGING SAMPLING NUMBER OF IN-LINE

WATER LEVEL EQUIPMENT USED: DEDICATED SUBMIRSABLE PUMP (WHALE)

ELECTRIC CONDUCTIVITY PROBE, DEDICATED TEFLON BAILER

FLOAT ACTIVATED - IN-LINE FILTER (INORGANICS)

OTHER OTHER

Notes: * PAL inorganics: ICP metals (SS1O), AS (SD21), SE (SD21), TL (SD09), SB (SD28), PB (SD20), HG (SBO1).
Water Quality Parameters: P04 (TF27), TKN (TF26), NIT (TF22), CL/S4 (TT1O), TSS (160.2), ALK (301.0), HARDNESS.

SAMPLERS SIGN R•



ASS ENVIRONMENTAL SERVICES, INC.
FILE TYPE SITE TYPE JOB 9144-02

FIELD DATA RECORD - GROUNDWATER NUMBER

JECT IUSACF.DVN I WEATHER' aq id LOCATION fSTART END 1 5EVENS. - " ( J•- ACTIVITYI

& ~ ~~~FIELO C...

SITE ID SAMPLE DATE /STUDY AREA_~?tNUMBER 4f)19 1 E,(1:4ý I (AOC)

WATER LEVEL / WELL DATA MEASURED FROM PID HEADSPACE READINGS WELL INTEGRITY YES NO

WELL DEPTH FT TOP OF WELL BREATHING ppm PROTECTIVE CASING SECURE
ZONE

WATER DEPTH "Q FT TOP OF CASING WELL WELL LOCKED

HEIGHT OF WELL HEAD PVC WELL CAP PRESENTWATER COLUMN FT DIAMETER PROTECTIVE -q POTECTIVE

.9/1 1.68 gat/ft (4"1 weLt) G CASING STICK-UP I ASNG/WEL F__ al/t wel) , FOMGROUND U . . DIFFERENCE

PURGE DATA VOLUME ! SAMPLE OBSERVATION

GALLONS C _ ___ ACLEAR

TEMPERATURE, deg. C *j,! J• j i 1.7 /2-3 i2, _ TURBID

pH units __ COLORED

SPECIFIC CONDUCTIVITY, umho/cm -0.: o,0Q- O 9 __ ODOR

TURBIDITY' ntu 1 3 LI 9 # ) _OTHER

REDOX (AT COMPLETION OF PURGING) " ,V

MPLE PARAMETERS COLLECTED METHOD # FRACTION CODE PRESERATIVE VOLUME SAMPLE BOTTLE NUMBER

SVOCS UM18 MS 4C 2- 1L AG A B CONTROL # 461I

PEST./PCBS UW19 EC 4C 2- IL AG C D

VOC UM20 VP HCL,4C 4- 40 mL AG E F G H

INORGANICS-UNFILTERED * N HN03 pH<2 1- IL Poty I

INORGANICS-FILTERED * NF HN03 pH<2 1- 1L PoLy J - IF MS/MSD
COLLECTED

WATER QUALITY PARAM. * C 4C 1- IL PoLy K H
/ TDS 160.1 IF DUPLICATE

S H2S4 pH<2 1- 1L PoLy L -- COLLECTED

TPHC 418.1 C H2S04 pH<2 2- IL AG M N

SAMPLING EQUIPMENT PURGING SAMPLING NUMBER OF IN-LINE
"FILTERS USED:

WATER LEVEL EQUIPMENT USED: DEDICATED SUBMIRSABLE PUMP (WHALE)

ELECTRIC CONDUCTIVITYPROBE DEDICATED TEFLON BAILER

FLOAT ACTIVATED IN-LINE FILTER (INORGANICS)

OTHER OTHER

Notes: * PAL inorganics: ICP metaLs (SS10), AS (SD21), SE (SO21), TL (SD09), SB (SD28), PS (SD20), HG (SB01).
Water Quality Parameters: P04 (TF27), TKN (TF26), NIT (TF22), CL/S04 (TT10), TSS (160.2), ALK (301.0), HARDNESS.

L AL4eERS SIGw RE ,,

SAMPLERS SIG rATUREZ X At4



ABS ENVIRONMENTAL SERVICES, INC.
FILE TYPE SITE TYPE JOB 9144-02

FIELD DATA RECORD - GROUNDWATER , NUMBER

PROJECT IUSACF.DVN WEATHER LOCATION [START /2*Z END
( U I / 1ACTIVITY

SITE ID SAMPLE DATE -- STUDY AREA
ŽILLL21LJ~ NUMBER L JE .L.. (AOC)

WATER LEVEL / WELL DATA MEASURED FROM PID HEADSPACE READINGS WELL INTEGRITY YES NO

WELL DEPTH FT TOP OF WELL BREATHING PROTECTIVE CASING SECURE

ZONE
WATER DEPTH 3FT [ TOP OF CASING WELL LOCKED

HEIGHT OF WELL q{{ HEAD PVC WELL CAP PRESENT
WATER COLUMN _ FT DIAMETER= PROTECTIVE POTECTIVE1.68 gaL/ft (4', well) If3.• GAL/VOL CASING STICK-UPI 4 FTJ CASINGE/WELL Fi'

_ _x, gaL/ft ( well) FROM GROUND t,•DLFFER.EACE

(4"G DAT VOUM FT#SNEW SAMPLE OBSERVATION

TEMPERATURE, deg. C I 1.1 il3 .J ,//! I2_0 __ TURBID

pH units 55 _ _5_$--r ,9 £r/,5-I ___ __ COLORED

SPECIFIC CONDUCTIVITY, wiho/cm - - z , a ~_ _0 ODOR

TURBIDITY' ntu / _ ______[OTHER

45;( 1(SEE NOTES)
REDOX (AT COMPLETION OF PURGING) O 7 rVN S

SAMPLE PARAMETERS COLLECTED METHOD # FRACTION CODE PRESERATIVE VOLUME SAMPLE BOTTLE NUMBER

SVOCS UM18 MS 4C 2- 1L AG A 8 CONTROL #

PEST./PCBS UW19 EC 4C 2- 1L AG C D

VOC UM20 VP HCL,4C 4- 40 ml AG E F G H4 I 9 . .

INORGANICS-UNFILTERED * N HN03 pH<2 1- IL Poly I

INORGANICS-FILTERED * NF HN03 pH<2 1- IL Poly J -- IF MS/MSD
JJCOLLECTED

WATER QUALITY PARAM. * C 4C 1- IL Poly K H
/ TDS 160.1 IF DUPLICATE

SS H2S04 pH<2 1- 1L Poly L COLLECTED

TPHC 418.1 C H2S04 pH<2 2- IL AG M N

SAMPLING EQUIPMENT PURGING SAMPLING NUMBER OF IN-LINE
FILTERS USED:

WA#R LEVEL EQUIPMENT USED: f DEDICATED SUBMIRSABLE PUMP (WHALE)

ELECTRIC CONDUCTIVITY PROBE DEDICATED TEFLON BAILER

FLOAT ACTIVATED i IN-LINE FILTER (INORGANICS)

OTHER [] OTHER

Notes: * PAL inorganics: ICP metals (SS10), AS (SD21), SE (S021), TL (SO09), SB (SD28), PB (SD2O), HG (SB01).
Water Quality Parameters: P04 (TF27), TKN (TF26), NIT (TF22), CL/S04 (TTIO), TSS (160.2), ALK (301.0), HARDNESS.

SAMPLERS SIGNATU l k*



ABB ENVIRONMENTAL SERVICES, INC.
FILE TYPE SITE TYPE JOB 9144-O2

FIELD DATA RECORD - GROUNDWATER ... NUMBER

OJECT I USE-T. DEVENS IWEATHER. -5,4 LOCATION START END 03 -4,~ q " ) ACTIVITY 90
SITE ID SAMPLE DATE STUDY AREA

NUMBER (AOC)

WATER LEVEL / WELL DATA MEASURED FROM PID HEADSPACE READINGS WELL INTEGRITY YES NO

WELL DEPTH FIT TOP OF WELL BREATHING pnPROTECTIVE CASING SECURE
ZONE H

WATER DEPTH ZF5T FT OF CASING WELL WELL LOCKED 0'
WELL H

HEIGHT OF WELL q 11 HEAD PVC WELL CAP PRESENT
WATER COLUMNI q3 FT DIAMETER= PO-- IV t.

-PROTECTIVE - POTECTIVE

1.6 gal/ft (4 well) FRLQ A/ OL CAIGRSTCKUPD FTFCAS ENGE/WL T__x gal/ft ( well) FROM GROUND " DIFFERENCE ., .. .

PURGE DATA VOLUME # - -SAMPLE OBSERVATION

GALLONS 0 47-~ CLEAR

TEMPERATURE, deg. C ... i ± Jm4 1.9 i i 2 LTURBID
PH units , 5 .0 5 ,99 , COLORED

SPECIFIC CONDUCTIVITYpmp4cm 0.19 i o, !____ 0_13 P. _ ODOR

TURBIDITY' ntu 21 OTHER
(SEE NOTES)

REDOX (AT COMPLETION OF PURGING) ( ) 330 '.

MPLE PARAMETERS COLLE TED METHOD # FRACTION CODE PRESERATIVE VOLUME SAMPLE BOTTLE NUMBER

SVOCS UM18 MS 4C 2- 1L AG A B CONTROL #

PEST./PCBS UW19 EC 4C 2- 1L AG C D

VOC UM20 VP HCL,4C 4- 40 ml AG E F G H
I I

INORGANICS-UNFILTERED * N HN03 pH<2 1- IL Poly I

INORGANICS-FILTERED N* F HN03 pH<2 1- 1L Poly J IF MS/MSD
H COLLECTED

WATER QUALITY PARAM. * C 4C 1- IL Poly K -
I TDS 160.1 1 IF DUPLICATE

S H2S04 pH<2 1- 1L Poly L I COLLECTED

TPHC I 418.1 C H2S04 pH<2 2- 1L AG M N

SAMPLING EQUIPMENT PURGING SAMPLING NUMBER OF IN-LINE
FILTERS USED:

WATER LEVEL EQUIPMENT USED: DEDICATED SUBMIRSABLE PUMP (WHALE)

ELECTRIC CONDUCTIVITY PROBE DEDICATED TEFLON BAILER

FLOAT ACTIVATED L IN-LINE FILTER (INORGANICS)

DOTHER HI OTHER ____

Notes: * PAL inorganics: ICP metals (SS1O), AS ($D21), SE (SD21), TL (SD09), SB (SD28), PB (SD20), HG (S801).
Water Quality Parameters: P04 (TF27), TKN (TF26), NIT (TF22), CL/S04 (TTIO), TSS (160.2), ALK (301.0), HARDNESS.

SAMPLERS SIGNATURE , A L j -



ABS ENVIRONMENTAL SERVICES, INC. F S JOB
FILE TYPE SITE TYPE WEL JOB 91 -0

FIELD DATA RECORD - GROUNDWATER NUMBER

PROJECT USAEC-FT. D WEATHER f .LOCATION START END
L ~ ~ J ACTIVITY

FIEL
SITE ID'SMLE. DATE STUDY AREA

SNMBER (AOC)

WATER LEVEL W WELL DATA MEASURED FROM PID HEADSPACE READINGS WELL INTEGRITY YES NO

WELL DEPTH 4 0 FT ~TOP OF WELL BREATHING 9p PROTECTIVE CASING SECURE
ZONE H

WATER DEPTH 3  LP-jt] [ TOP OF CASING WELWELL LOCKED ~)

HEIGHT OF WELL L HEAD PVC WELL CAP PRESENT
WATER COLUMNI. FT DIAMETER PRTCIE =ETV"" -- i PROTECTIVE FTPOTECTIVE

( 1.68 gal/ft (4" well) jJi4. GAL/VOLj CASING STICK-UPI F CASINGE/WELL J,/ ) FTj
x _ gal/ft ( well) - FROM GROUND DIFFERENCE 2,

PURGE DATA VOLUME # *tt; ,z43 I(gz:'9 ____ SAMPLE OBSERVATION

GALLONS U j'•4 j " __._ ____ _.__ CLEAR

TEMPERATURE, deg. C _._. _ __ 9 J3.. I3. _ _TURBID

pH units 5_ _9. L01 .Z•-l 6. f_ _ __ COLORED

SPECIFIC CONDUCTIVITY, umLho/cm 0 1 , 1 22 _-_- ___ __ ODOR

TURBIDITY' ntu t) 010 OTHER
U T- (SEE NOTES)

REDOX (AT COMPLETION OF PURGING)(I7) Zj. _

SAMPLE PARAMETERS COLLECTED METHOD # FRACTION CODE PRESERATIVE VOLUME SAMPLE BOTTLE NUMBER

SVOCS UM18 MS 4C 2- 1L AG A S CONTROL # (5-0
PEST./PCBS UW19 EC 4C 2- 1L AG C D (pup. qq

voc UM2O VP HCL,4C 4- 40 ml AG E F G H

INORGANICS-UNFILTERED * N HN03 pH<2 1- IL Poly I

INORGANICS-FILTERED N* F HN03 pH<2 1- IL Poly J r IF MS/MSD
AY COLLECTED

WATER QUALITY PARAM. C 4C 1- 1L Poly K
I TDS 160.1 IF DUPLICATE

S H2S04 pH<2 1- IL Poly L COLLECTED

TPHC 418.1 C H2S04 pH<2 2- IL AG M. N

SAMPLING EQUIPMENT PURGING SAMPLING NUMBER OF IN-LINE

WATER LEVEL EQUIPMENT USED: Io DEDICATED SUBMIRSABLE PUMP (WHALE)

ELECTRIC CONDUCTIVITY PROBE DEDICATED TEFLON BAILER

FLOAT ACTIVATED _ ,f IN-LINE FILTER (INORGANICS)

MOTHER [] ] OTH ER __ __

Notes: * PAL inorganics: ICP metals (SS1O), AS (SD21), SE (S021), TL (SD09), SB (SD28), PB (SD20), HG (SB01).
Water Quality Parameters: P04 (TF27), TKN (TF26), NIT (TF22), CL/S04 (TT1O), TSS (160.2), ALK (301.0), HARDNESS.

SAMPLERS SIGNATUR



ABB ENVIRONMENTAL SERVICES, INC. f-I
FILE TYPE SITE TYPE JOB 914402

FIELD DATA RECORD - GROUNDWATER NUMBER

PROJECT USAEC-FT. DEVENS WEATHER (L1 , 0, LOCATIONV T
.1ACTIVIT Y fTR I -ED13

FF~ FIELD
TE ID 9 -- c -- J( SAMPLE M 5DATE 2 3 STUDY AREA

NUMBER (AOC)

WATER LEVEL / WELL DATA MEASURED FROM PID HEADSPACE READINGS WELL INTEGRITY YES NO

WATER DEPTH FT TOP OF CASING WELL LOCKEDI
WE'LL PCWLCP,•S -

EIGHT OF L WELL HEAD PRO WECI CAS SECR
WATER COLUMN • FT _iMTE _,

PROTECTIVE FTECIV

x 1.68 gaL/ft (4" well) = • GAL/VOL CASING STICK-UP CASINGE/WELL FT
Ux gal/ft ( well) FROM GROUND •-- •DIFFERENCE {

PURGE DATA VOLUME # SAMPLE OBSERVATION

GALLONS CLEAR

TEMPERATURE, deg. C TURBID

pH units COLORED

SPECIFIC CONDUCTI umho/cm OR
TURB•. 'tu .. • OTHER

(SE NOTES)

REDOX (AT COMPLETION OF PURGING)

SAMPLE PARAMETERS COLLECTED METHOD # FRACTION CODE PRESERATIVE VOLUME SAMPLE BOTTLE NUMBER

SVOCS v UM18 MS 4C 2- IL AG A B CONTROL #

PEST./PCBS UW19 EC 4C 2- 1L AG C D

VOC UM20 VP HCL,4C 4- 40 mt AG E F G H
SI I I

INORGANICS-UNFILTERED * N HN03 pH<2 1- IL Poly I

INORGANICS-FILTERED * NF HN03 pH<2 1- 1L Poly J -- IF MS/MSD
COLLECTED

WATER QUALITY PARAM. * C 4C 1- 1L Poly K
/ TDS 160.1 IF DUPLICATE

S H2S04 pH<2 1- IL Poly L -COLLECTED

TPHC 418.1 C H2S04 pH<2 1- 1L Poly M N

LING EQUIPMENT PURGING SAMPLING OF IN-LINE
FILTERS USED:

WATER LEVEL EQUIPMEN DEDICATED SUBMIRSA (WHFALE)

ELECTRIC CONDUCTIVITY POEDED TEFLON BAILER

FLOAT ACTIVATED IN- L ILTER (INORGANICS)

OTHER OTHER

Notes: * PAL inorganics: ICP metals (SS1O), AS (SD21), SE (SD21), TL (SD09), SB (SD28), PB (SD2 , B01).
Water Quality Parameters: P04 (TF27), TKN (TF26), NIT (TF22), CL/S04 (TT1O), TSS (160.2), ALK (301.0), HARDNESS.

Fv_ utcacct -6-1-~ 57KW~$O)C v

SAMPLERS SIGNATURE- F ( K'O -IS• i



Project: USATHAMA -Fort Devens Study Area: S-A I7
PojectNumber :_ j__q_ _ __ _ _ Date: ajlwgl '
Sample Location ID: ,) 7 ?-qt-- 0y
"Time: Stain: I 1S- End: . a 13ýO Signature of Sampler: N iE/$tA

Weil Depth 31j FL i esrd /Top of Well Well Rise Sliciý-up 1 Ft. Protective_____2F
__ Historicl Top of protective (from grouno) Casing/Well Difference

Co Casing ~Protective___F
nCasing

Det~ a 2_~FL W)Maefi fLocked?:. Well Dia. #2 inn W rLevel Equip. Used, (tCLkPr, i41y PVC __Yes A inch Elect. Canad. Prolbe

S__SS No 6 inc. __Float Activated
> -Press. Transducer

-.J

.16 Gal/FL (2 in.) 3 . -JGal/Vl Wei Integrity: V No
Height of Water CIlurmn X .65 GaV/FL (4 in.) Prot. Casing Secure

'%0, Ft S. Gal/FL (6 in.) 17 oa a ugdConcrete Coils, Intact

Cte

.0 Piircinw/Samoling _gouioment Used: Decontamination Fluids Used:

(/If Used For)
Purgng Sampling Ecuipoment ID I / All That Aooly at Location)

- Pensmlic Pumre _ Metnanci (1C=/o)
) . Suomersible Pump _25% Metratnol/75% ASTM Type II water0- .. Saie7• _ie_ Deionized Water

- PVC'S~icon Tubing _ _Liuinox Sowuxon
-•=i - TefloriSflicon Tubing _Hexane

-; Airitit _ _HNOiD.I. Water SolutionH7:,•Potole Water

"In-line Ftiter - NoneJ" Press/Vac Filter

bie 
Sam~ple Cbservations: ;- iC t.C Ambient Air VOC ppm Weil Moul b ppm Field Dala Collected In-line Turbid -Clear _Ciouoy t-VhkFI d

"u• p-In Container _Colorea _Odor

ciPurge Data @ L aI@ Gal. A)'4 Gal. @ G L @i~ I

Temperature. Deg. C L L L
PH. units e

< Specific Conductivit lift_ 9-7~
-• (umhos/cm. @ 25 Deg. C.)
._) Oxidtion - Reducton. +/- my .______.

U.. Dissolved Oxygenpm PPZ Z 4 Mz I ~ I

- Anlytical Parameter If Field Preservation Volume or If Semle Sample Bote los
SFiltered Method Required Collected

EI
.' o VOA HCL 4040 ml

US 'I SVOA Q__ AC 2- rlter AG V__
) Pest/PCB 40AC 1-1 fiterAG

a: . Inorganics HNO, 3- 1 liter P
- Explosives 4`C 2- 1 liter AG I I _o TPH O, 2,- 1 'liter AG

"TOC - H•SO, 1- 2 li-ter-_ __/

Ir Nitrate - 1'tSO, 1- 2 literP -- _/ /_/
o e Notes:_______________ ___0= VK L

E

92021580 01 ABB Environmental Services, Inc.

kO eadsfac. &c g .
d dapLt a4-e- co ecl-e LcCL-t' Qf~avtam:

Cýor'+ro i 4:F "52'5)



G.O"... ..... FIELD S .. DATA RECORD.... .

* Project: USATHAMA - Fort Devens Study Area: SA S
ProjectNumber: __ _ __91_44_0a Date: 1 301j6
Sample Location IO: 57M"- q _ p-•)( .V

Titme: Start: End: 3Q.. Signature of Sampler:

Weil Depth Ft~.F V Measured ..LTop of Wedl Wall eR~Skicxup LP2o petiveO'1"t.
Historcal Top of Protective (from gmund) Casing/Well Difference

Casing
________Protective C7.' FL

Casing

~) Detiiweer1l t.W/Materia: W(Lctd elDi.Jznc War Level Equip. Used: &C-kkeoi'%
_Y PVC .. Yes _.4 inch V Elect. Cond. Probe -

_SS -No 6 inch Float Activated
____Press. Transducer

-. 16 Gal/Ft (2 in.). _____al/ol Weil Integrity: V No
:t Heignr of t un X .65 Gal/Ft (4 in.) -Prot. Casing Secure

"W F~Lu1. Gai~t (6 in.) Concrete Collar Intact
ttIaVL )n.) i Total Gal Purged Othter_____

.2 Puroinr/Samolinn E"auiument Used: Decontamination Fluids Usad:

(1e If Used For)
E. Purging Sampling Equiprnent ID 1 ,All That Apply at Location)

E Penistattic Pump _______Metranoi (1=116)U Suomersible Pump _ _25% Metranol/75% ASTM Type II water
B Sailer _Oenize Water
PVC:S;icon Tubing _ _Liczuinox SoIuton

" - TeflorvSilicon Tubing Hexane
- - Airiitt .HNO 3ID.L Water Solution

E Hand Pump .I.. Portale Water
Z: In-line Filter -_None

Cr PressVac Filter

n A ppm Well Mouth Fe Sampie Observations:

SAmbFenied Data Collected In-line Turbid -Clear _Clouy
0 -In Container __Colored __Odor

•Gl @• 60i.€ Gal -7Se. .

_ PurgeData @-Gal. @ 15GaL @ _ _Gal. @ . l.

Temperature. Deg. C .U0o m .
pH. units Ll 5,

< Specific Conductivity
(umhos/cm @ 25 Deg. C.) _____

Orr" on - Reduction, /- ntv
LL Disaoived Oxygen, ppm 71z::::: zz : z zT.-

S Anallytical Parameter (Itl Field Preservation volume SIf Sampole Sample Botte l0s 11C
M iltered Methtod Required Collected

VOA HCL 4040m- M, F 1EAG iI
SVOA 40C 2. liter AG ="L1ZI I

a, . Pest/PCB 40C i -i liter AG D II _

Inaganics Z~I HNO, 3- 1 liter P
a Exploives 4*C 2- 1 lierAG
=0 TPH H2SO, 2.1l~iter AG 7'__
STOC HZSO, 1- 2 literP P_ _ _ __..
-0 71r Nitrate - HSO, 1. 2 literP _ _I / IP

Notes: _ __ _ _ __7:-a _ ______ ______ ______.O

92021S80 {J ABB Environmental Services, Inc.

fL HeFzQ hxadsFctce. 0'O9



ABB ENVIRONMENTAL SERVICES, INC. F I U
FILE TYPE SITE TYPE JOB 9144-02

FIELD DATA RECORD - GROUNDWATER NUMBER

PROJECT USAEC-FT. DEVENS WEATHER & OLk). Zo•. LOCATION START END o
ACTIVITY

FIELD
SITE ID T7-i-ý- c SAMPLE IM D 517101312(l2 DATE I2/jLtj STUDY AREAFqNUMBER (AOC)

WATER LEVEL / WELL DATA MEASURED FROM PID HEADSPACE READINGS WELL INTEGRITY YES NO

WELL DEP•A FT TOP OF WELL BREATHING PROTECTIVE CASING SECURE
ZONE

WATER DEPTH FT TOP OF CASING WELL WELL LOC

HEIGHT OF WELL HEAD WELL CAP PRESENT
WATER COLUMN FT DIAMETER =-_E APN_

f •------- ---- PROTECTIVE POTECTIVE
x 1.68 gal/ft (4" well) = GAL/VOL CASING STICK-U- CASINGE/WELL FT

Lx gal/ft ( well) FROM GROU L D EN

PURGE DATA VOLUME # _ SAMPLE OBSERVATION

GALLONS CLEAR

TEMPERATURE, deg. C TURBID

pH units COLORED

SPECIFIC CONDUCTIVITY, o/cm ODOR

TURBIDITY' ntu OTHER
(SEE NOTES)

REDOX (AT C PLETION OF PURGING)

SAMPLE PARAMETERS COLLECTED METHOD # 'FRACTION CODE PRESERATIVE VOLUME SAMPLE BOTTLE NUMBER

SVOCS UM18 MS 4C 2- 1L AG A B CONTR L45

PEST./PCBS UW19 EC 4C 2- 1L AG C D

VOC UM20 VP HCL,4C 4- 40 ml AG E F G H
_I I I H

INORGANICS-UNFILTERED * N HN03 pH<2 1- 1L Poly I

INORGANICS-FILTERED * NF HN03 pH<2 1- IL Poly J r-- IF MS/MSD

-- __COLLECTED

WATER QUALITY PARAM. * C 4C. 1- IL Poly K H
/ TDS 160.1 IF DUPLICATE

S . H2S04 pH<2 1- IL Poty L COLLECTED

TPHC 418.1 C H2S04 pH<2 1- IL PoLy M N
UI

SAMPLING EQUIPMENT PURGING SAMPLING N R OF IN-LINES-- -- FILTER:S USED:

WATER LEVEL EQUIPMENT USED:DEIAE 
UMRBLPMP( ej_

ELECTRIC CONDUCTIVITY PROBE

FLOAT ACTIVATED

OTHER ________OTHER______

Notes: * PAL inorganics: ICP metals j , AS (SD21), SE (SD21), TL (S009), SB (SD28), PB (SD20), HG (SB01).
Water Quality Parameters-- P04 (TF27), TKN (TF26), NIT (TF22), CL/S04 (TT7O), TSS (160.2), ALK (301.0), HARDNESS.

SAMPLERS SIGNATURE k . ! . ,I



* Projec, USATHAMA - Fort Devens Study Area: .' 5-
Project Number: 9 144, O- Date: -{ g•e;
Sample Location ID: S7r& q5'0,•,
Time: Start: , Ii End: , | Signature of Sampler: (/J.

WelID R5.1F1 ___Measured JTop of Wed Weil RISS! SIiCkP 22.03 FL P.otctive.-0, 3 7

Historical __Top of Protectve (from gmuna) Casing/Well Difference
a Casing

___ _Pmroective Ft
Casing

Depth to Water (113Ft. Wei/Materiel: W11 ocled*?: Weil Die. 2 incn We Level Equip. Used: ce ;i*6Yes 4 inchZ=- V. PVC _Y .e694. 4ic lect. Cond. Probe
0) SS __ No 6 inch __Roat Acdvated

> . Press. Transducer

as.16S GalFt (2 in.) F I L .' Wo Wail Integrity: Y No
HeigntotW ~rClumn X .SS Gal[Ft (4 in.) -Pror Casing Secure -SFt. 1 .5 GaV/Ft 6. 16•.) 4ý"• oaA.aJiLt. in.) L ._T' teI Ga] Purged Colla Intact 4

PurcinoSampfing -"uioment Used: Decontamination Fluids Used:

It Used For)
Purging Sampling Ecuipment 1D (V All That Apply at Loctsdon)=E Pensmlric Pump _Metranot (1C0%)

__ Submersible Pump --_25% Methanol/75% ASTM Type II water! • - -0 Bailer _Deionizec Water
PVC.Silicon Tubing Liquinox Solution

"- - TefloriSilicon Tubing Hexane.
- - Airlift HNO 3/O.I. Water Solution

Hand Pump _ _Potable Water

In-4ine Filter --_None

,.+AoZ pu.,+q

Ambient Air VOC 6k ppn Well Mouth ppm Feld Data Collected In-line Tumid YClear V Clouy

-77 in Contain __Colored __1"iOdor to6[4
_Pirge Data 2@ 0 al. @ I Gal. @ Sý Gal. @ AiGaL @ 6LjGal.

Temperatiute Deg. C A-,. IJ t Jgj afcc PH. units ý - 14_-
< Src'i i, S pecific Conduc.,ity
- (Umhos/cm+ @ 25 Deg. C.) _
" " Oxiation - Reducton, +/-mv 4,

LL Dissolved Oxygen. Ppmn

An•lyical Parameter v if Field Preservation Volume V If Sample Sample Bore 10s I " -,
CDFiltered Methtod Required Collected /1

.~ VOA ___ HCt. 4040 ml
"SVOA 40C 2- liter AG ."

" PesgPC3 l r 40C 1-1 liter AG ""
a: .,*,i, HNO, f,,oP 3-7' 1-c= Eopl.sive,: 41C 2- 1 liter AG / I
.2 TPH HrSat 2-1liter AG- TOc HS04  1- 2 literP P _ /

- & Nitrate HSO, 1- 2 literP P I /

o, Notes:_ 
L.._ 

I-"-

920215901 ) ABB Environmental Services, Inc.

I4~~~~~~~~~O~~ k 9 sc ' 1) CJcqr1eJ \ i.iL 'e
cot leqe ". (



Project: USATHAMA -Fort Devens Study Area: SA 57
Projec Number: '9144•. D;- Date: '- J f '
Sample Location 10: 197M~g- O{LA~
lime: Start: n E nd: V914ý -_ . Signature of Sampler:. J"IL L

Well Depth~ 23.l FL. iyeasureci V/Top ofWell WeillRiserStick-upo. O FL P -a tetrve _j'_40F
- Historcal __Top of Protective (from groun•) CasingoWell Difference

Ca6n Protective ~ Ft.

Sa.Casing

DepthWater .2 .lbFL We/Material: wýLociked?: Well Dia. -. 2 flcri water Level Equip. Used:(? k een x]
"t.PVC Yes V4 inch _ElecL Cond. Probe

"SS No 6 inch •FRoat Acztvared
_________Press. Transducer

-J IZ QS I i cct+o(.Y_IL

IS Gal/Ft. (2 in.) r ' _Galvol Wail Integrity: Y No
IofX .65 Gal/FL (4 in.)= Prot. Casing Secure _':

IFt. 1.: Gal/Ft (6 in.) Concree Coilar Intact
Z._j,. GaVFL _I_.) _ _t_ Gal Purged other

0 Puraino/Sampling -"uioment Used: Decontamination Fluids Usad:

(/If Used For)
2 Pur:rng Sampling Ecuipmernt ID (/ All Trat Aocly a, Location)E Pensmlic Pumo _ Metranoi (-,C.%1•
Q Suomnersibe Pump 25% Meman.ol/75% ASTM Type 1t water
o 0_ Bailer _ Deionized Water

PVC'Sdiicon Tubing -- Liauinox Soiu.on
-TefloniSilicon Tubing HexaneE Airift jHNO,/D.I. Water Solution

Hama Pulmp V, Potaole Water
"-"7 ri-ine Flter None

C" PressVac Filer

MouthN-~ ppmSampie Observaps

Ambient Air VOC ppm Well MouFh pm seid Dat Collectedln.lnine -Turbid __Clear _Cloudy
Ti y~n Conminer __Colored _ Odor

._ Purge, Dt ) Gal. @i -I1Gl. @ @ { 9 Gal. @ 1-7- Gal. 0

Z Temperature. Deg. C ___ _ P-. . 7-
PHi. units S0
Specific Conductivity IZ ... G~IIZ

M (umho,/cm. @ 25 Deg. C.) "___ __"
a, OOidaon - Reduction. +/- tN ....

Dissolved Oxygen, ppm Z ,I . Z .Z Z. Z 2-7?

C Analytical Parameter r if Reid Preservation Volume I If Samole Sample Boine IDs

1)Filtered Method Required Collected ~ IA

.2 VOA HCL 4OZO l _ 4__ _,• __, , ,I--
SSVOA 40C 2- liter AG -AI I

Z, .. PestipOB 40C 1-1 literAG ~
a: . Inorganics; HNO, 3- 1 liter P ~...'i~~~ -

C Expklosives 41C 2- 1 liter AG -.- ,,
o TPH HS0, 2- 1 liter AG

TOC -,O 1- 2liter P *I___

.• . Nitrate -IHSO, 1- 2 literP - . / /
oLC Notes: 

K________________

C L

E

9202150 0) ABB Environmental Services, Inc.

Rg..•cispa-,2 L
iiA 4~ic A~ i-c. 5A,~



AB8 ENVIRONMENTAL SERVICES, INC. SITE-TYP E:
FILE TYPE JOB 9144-02 I

FIELD DATA RECORD - GROUNDWATER NUMBER

PROJECT USACF.DVN WEATHER __________________ LOCATION START joýq) END
ACTIVITY 3

FIELD
SITE ID SAPL DATE STUDY AREA LL ~ 7

NUMBER (AOC)

WATER LEVEL / WELL DATA MEASURED FROM PID HEADSPACE READINGS WELL INTEGRITY YES NO

WELL DEPTH 31;l- FT TOP OF WELL BREATHING PROTECTIVE CASING SECURE H
ZONE - -

WATER DEPTH FT TOP OF CASING WELL LOCKEDLi WELL Ibf ppmH

HEIGHT OF WELL It HEAD PVC WELL CAP PRESENT
WATER COLUMN 7 FT DIAMETER= _ _ II V... PROTECT IVE POTECT IVE

1.68 gal/ft (4" well)= 346-I GAL/VOL= CASING STICK-UPF CASINGE/WELL FT 7 F T
____ gaL/ft ( welL)) FROM GROUND DIFFERENCE

PURGE DATA VOLUME # - I [ SAMPLE OBSERVATION

GALLONS f 46 91~ 133 064 1,30 __ CLEAR

TEMPERATURE, deg. C 1s.• I !!L Io tj I Ao TURBID
pH units [LI. LflT 5 0  5 ', '• Ii . _COLORED

SPECIFIC CONDUCTIVITY, umho/cm ODOR77 z t, 41 ODO

TURBIDITY' ntu I D0 0 /0 [_ OTHER

REDOX (AT COMPLETION OF PURGING) (SEE NOTES)

SAMPLE PARAMETERtS COLLECTED METHOD # FRACTION CODE PRESERATIVE VOLUME SAMPLE BOTTLE NUMBER

SVOCS UM18 MS 4C 2- IL AG A B CONTROL #

PEST./PCBS UW19 EC 4C 2- IL AG C 0

VOC UM2O VP HCL,4C 4- 40 ml AG E F G H

INORGANICS-UNFILTERED * N HN03 pH<2 1- IL Poly I

INORGANICS-FILTERED * NF HN03 pH<2 1- IL Poly J - IF MS/MSD
COLLECTED

WATER QUALITY PARAM. * C 4C 1- 11. Poly K H
/ TDS 160.11 IF DUPLICATE

S H2S04 pH<2 1- 1L Poly L COLLECTED

TPHC 418.1 C H2S04 pH<2 1- IL Poly M N

SAMPLING EQUIPMENT PURGING SAMPLING NUMBER OF IN-LINE
_01 FILTERS USED:

WATER LEVEL EQUIPMENT USED: VO DEDICATED SUBMIRSABLE PUMP (WHALE)

ELECTRIC 'CONDUCTIVITY PROBE WY1.P., 0 DEDICATED TEFLON BAILER

FLOAT ACTIVATED 0' IN-LINE FILTER (INORGANICS)

OTHER __OTHER

Notes: * PAL inorganics: ICP metals (SS1O), AS (SD21), SE (SD21), TL (SD09), SB (SD28), PB (SD20), HG (SBO1).
Water Quality Parameters: P04 (TF27), TKN (TF26), NIT (TF22), CL/S04 (TT1O), TSS (160.2), ALK (301.0), HARDNESS.

SAMPLERS SIGNATURE



ABB ENVIRONMENTAL SERVICES, INC.
FILE TYPE SITE TYPE JOB 94 02

FIELD DATA RECORD - GROUNDWATER NUMBER

PROJECT USAE-T WEATHER* CLeMCV, 5-A-frvi 1 Itn .1:1 LOCATION START 6W END

F IELD-70 -XI q.
NUMBER 9 . , (AOC)

WELL DEPTH FT TOP OF WELL BREATHING pnPROTECTIVE CASING SECURE I/1
WATER LEVEL I WELL DATA MEpURED FROM P1D HEADSPACE READINGS WELL INTEGRITY •YSN

"•" - -ZONE L-- - _ _

WATER DEPTH 14,Ll FT TOP OF CASING ZONE, WELL LOCKED V I
FT " -WELL 76k 71 -

HEIGHT OF WELL _Is HEAD PVC WELL CAP PRESENT j L
WATER COLUMN -7.35 FT DIAMETER = P -- "-VJ -- -,,PROTECTIVE , , POTECTIVE

x 1.68 gaL/ft (4" well) = I Q3 GAL/VOL CASING STICK-UPI FT CASINGE/WELL "0 Z3 FT
-:X _ gal/ft ( welt) FROM GROUND I DIFFERENCE

PURGE DATA VOLUME # 5, 3 if SAMPLE OBSERVATION

GALLONS 0 L4 8)L 3• q6c; CLEAR

TEMPERATURE, deg. C . j y , - 10- TURBID

pH units 4.; , . COLORED

SPECIFIC CONDUCTIVITY, iuiho/cm _,5 ( jj -?5 - _ ODOR

TURBIDITY' ntu 0 H OTHER

REDOX (AT COMPLETION OF PURGING) z (SEE NOTES)

,I/'s ijo.!

SAMPLE PARAMETERS COLLECTED METHOD # FRACTION CODE PRESERATIVE VOLUME SAMPLE BOTTLE NUMBER

SVOCS V UM18 MS 4C 2- IL AG A B CONTROL #176

PEST./PCBS UW19 EC 4C 2- IL AG C D

VOC UM2O VP HCL,4C 4- 40 mL AG E F G H

INORGANICS-UNFILTERED * N HN03 pH<2 1- IL Poly I

INORGANICS-FILTERED * NF HN03 pH<2 1- IL Poly J IF MS/MSD
COLLECTED

WATER QUALITY PARAM. V C 4C 1- 1L Poty K H
/ TDS 160.1 [ IF DUPLICATE

S H2S04 pH<2 1- IL Poly L COLLECTED

TPHC 418.1 C H2S04 pH< 2  1- IL Poly M N

SAMPLING EQUIPMENT PURGING SAMPLING NUMBER OF IN-LINE
FILTERS USED:

WATER LEVEL EQUIPMENT USED: I DEDICATED SUBMIRSABLE PUMP (WHALE)

ELECTRIC CONDUCTIVITY PROBE O n DEDICATED TEFLON BAILER

FLOAT ACTIVATED IN-LINE FILTER (INORGANICS)

OTHER L OTHER

Notes: * PAL inorganics: ICP metals (SS1O), AS (SD21), SE (SD21), TL (SD09), SB (SD28), PB (SD2O), HG (SBO1).
Water Quality Parameters: P04 (TF27), TKN (TF26), NIT (TF22), CL/S04 (TT1O), TSS (160.2), ALK (301.0), HARDNESS.

SAMPLERS SIGNATURE I I ,2L."L f , Z. ki k<?. s/ t



ABB ENVIRONMENTAL SERVICES, INC.
FILE TYPE CG J SITE TYPE WEL JOB4-

FIELD DATA RECORD - GROUNDWATER E E ] NUMBER

PROJECT USAEC-FT. DEVENS WEATHER V-C>-O LOCATION END
* (if ACIVITY F-

FIELD
S'7ATC15EO ID SAMPLE TE TARA A

T NUMBER (AOC)

WATER LEVEL / WELL DATA MEASURED FROM PID HEADSPACE READINGS WELL INTEGRITY YES NO

WELL DEPTH Ra ,3::t FT TOP OF WELL BREATHING [ P PROTECTIVE CASING SECURE
ZONE ~

WATER DEPTH FT TOP OF CASING W WELL LOCKED , V
WELL l' ppm "

HEIGHT OF WELL it HEAD PVC WELL CAP PRESENT
ER COLUMN 'S, I FT DIAMETER 

P.__

GAL/ CASING STICK-UP FT CASINGE/WELL
_x__ gaL/ft ( well) FROM GROUND DIFFERENCE

PURGE DATA VOLUME # __ 3 i 5 SAMPLE OBSERVATION

GALLONS 0 3_ 33 5"7 76 '• 'CLEAR

TEMPERATURE, deg. C f TURBID

pHounits •." q' 4.qq ,U11 A -5'1.•i COLORED
SPECIFIC CONDUCTIVITY, umho/cm ODOR 4 'Og3 qj . • _ __ _ _ 0o

TURBIDITY' ntu o0 OTHER
0'(SEE NOTES)

REDOX (AT COMPLETION OF PURGING)

SAMPLE PARAMETERS COLLECTED METHOD 4 FRACTION CODE PRESERATIVE VOLUME SAMPLE BOTTLE NUMBER
SVOCS sUM18 ;S 4C 2- IL AG A B CONTROL #_____

PEST./PCBS L UW19 EC 4C 2- 1L AG C D

VOC UM20 VP HCL,4C 4- 40 ml AG E F G H
_ ~I I

INORGANICS-UNFILTERED * N HN03 pH<2 1- IL Poly I

INORGANICS-FILTERED * NF HN03 pH<2 1- iL Poly J IF MS/MSD-- • COLLECTED

WATER QUALITY PARAM. J..* C 4C 1- IL Poly K
/TDS -- 160.1 IF DUPLICATE

S H2S04 pH<2 1- 1L Poly L COLLECTED

TPHC 418.1 C H2S04 pH<2 1- IL Poly M N

SAMPLING EQUIPMENT PURGING SAMPLING NUMBER OF IN-LINE
•/ -- FILTERS USED:

WATER LEVEL EQUIPMENT USED: [/ DEDICATED SUBMIRSABLE PUMP (WHALE)

ELECTRIC CONDUCTIVITY PROBE (CCe., IDEDICATED TEFLON BAILER

H FLOAT ACTIVATED 4L4 )[JIN-LINE FILTER (INORGANICS)

OTHER _ __J] OTHER

Notes: * PAL inorganics: ICP metals (SS1O), AS (SD21), SE (SD21), TL (SD09), SB (SD28), PB (SD20), HG (SBO1).
Water Quality Parameters: P04 (TF27), TKN (TF26), NIT (TF22), CL/S04 (TT1O), TSS (160.2), ALK (301.0), HARDNESS.

ffT- iJ-O 0 P26

SAMPLERS SIGNATURE



ABB ENVIRONMENTAL SERVICES, INC. " ....

FIELD DATA RECORD - GROUNDWATER

PROJECT U ETE 'LOCATION STRED
ACTIVITYFIELD -

SITE ID 7- - 7 SAMPLE I~A5 ~DATE 2116 STUDY AREA 79NUMBER (AOC)

WATER LEVEL / WELL DATA ME SURED FROM PID HEADSPACE READINGS WELL INTEGRITY YES NO

WELL DEPTH N ~~FT TOP OF WELL BREATHING F 7 1PROTECTIVE CASING SECURE
-- ZONE

WATER DEPTH FT TOP OF CASING, WELL LOCKED I
WELL l•kdpp' -/VA

HEIGHT OF WELL HEAD " PVC WELL CAP PRESENT V,
WATER COLUMN *3, 3 FT DIAMETER = LR TLJ

x 1.68 gal/ft (4" well) = ICf j GAL/VOL CASING STICK-UP I 1± F CASINGE/WELL -0.34 FT
x __- gal/ft ( well) FROM GROUND DIFFERENCE

PURGE DATA VOLUME # • , J 3 I5SAMPLE OBSERVATION

GALLONS C_ ~1l 33S 57 76 ~ CLEAR

TEMPERATURE, deg.C •,.j J _______ _______ ] TURBID

pH un its S Uc2~ -0., 10 Hý 4__1 COLORED_ _

SPECIFIC CONDUCTIVITY, umho/cm q _O_ , • j _.__ _ ODOR

TURBIDITY'otu O.SZ O.ntu 0.1- C.I• Ot , Oj, j _ OTHER0 0,/ý 0,jit-(SEE NOTES)
REDOX (AT COMPLETION OF PURGING) - (SE NOES

SAMPLE PARAMETERS COLL TED METHOD # FRACTION CODE PRESERATIVE VOLUME SAMPLE BOTTLE NUMBER

SVOCS UM18 MS 4C 2- IL AG A B CONTROL #

PEST./PCBS UW19 EC 4C 2- IL AG C D

VOC UM20 VP HCL,4C 4- 40 ml AG E F G H

INORGANICS-UNFILTERED V * N HN03 pH<2 1- IL Poly I

INORGANICS-FILTERED 1* NF HN03 pH<2 1- IL Poty J IF MS/MSD
COLLECTED

WATER QUALITY PARAM. * C 4C 1- IL Poly K H
TOS 160.1 IF DUPLICATE

/S H2S04 pH<2 1- 1L Poty L COLLECTED

TPHC 418.1 C H2S04 pH<2 1- IL Poty M N

SAMPLING EQUIPMENT PURGING SAMPLING NUMBER OF IN-LINE

rv -FILTERS USED:
WATI R LEVEL EQUIPMENT USED: M DEDICATED SUBMIRSABLE PUMP (WHALE)

ELECTRIC CONDUCTIVITY PROBE H'-J• DEDICATED TEFLON BAILER

i FLOAT ACTIVATED F] IN-LINE FILTER (INORGANICS)

_OTHER L OTHER

Notes: * PAL inorganics: ICP metals (SS10), AS (0D21), SE (SD21), TL (SD09), SB (SD28), PB (SD20), HG (SBO1).
Water Quality Parameters: P04 (TF27), TKN (TF26), NIT (TF22), CL/SO4 (TT1O), TSS (160.2), ALK (301.0), HARDNESS.

SAMPLERS SIGNATURE tA
•, -c'-1



VIRONMENTAL SERVICES, INC. .
FILE TYPE C SITE TYPE JOB 19144-02

/FIELD DATA RECORD - GROUNDWATER NUMBER
"'•OJECT [ FT. DEVENS WEATHER - PLOCATION START C cEND 3(-')

SFIELD 
ATVT

ITE ID ~ $ SAMPLE DA 0 ~ TE~ ~ 7 STUDY AREA
NUMBER D i (AOC) E

WATER LEVEL / WELL DATA MEASURED FROM PID HEADSPACE READINGS WELL INTEGRITY YES NO

WELL DEPTH 1143:t' FT ~TOP OF WELL BREATHING [W nPROTECTIVE CASING SECURE rH
WATER DEPTH a -65 FT [jTOP OF CASING WOELL _ _ WELL LOCKED II
HEIGHT OF WELL HEAD PVC WELL CAP PRESENT
WATER COLUMNI 11,67 FT DIAMETER = _EAD P W A RE

1.68 gal/ft (4" well) = {q GL CASING STICK-UP FT CASINGE/WELL --0.Q 3 FT
gal/ft ( welt) FROM GROUND DIFFERENCE

PURGE DATA VOLUME # 3 I 4 SAMPLE OBSERVATION

GALLONS •20 ,Q o ' o O w.CLEAR ,"

TEMPERATURE, deg. C G7- •.- 7,7 TURBID

pH units - 4 . 5 .~_ _ _ _ COLORED

SPECIFIC CONDUCTIVITY, umho/cm 77 7 -Z ODOR

TURBIDITY' ntu t9. " ,3/1 Io3I OTHERro (SEE NOTES)

REDOX (AT COMPLETION OF PURGING) j •

SAMPLE PARAMET S COLLECTED METHOD # FRACTION CODE PRESERATIVE VOLUME SAMPLE BOTTLE NUMBER

SVOCS S UM18 MS 4C 2- IL AG A B CONTROL

PEST./PCBS UW19 EC 4C 2- IL AG C D

VOC • UM20 VP HCL,4C 4- 40 ml AG E F G H
_ I I

INORGANICS-UNFILTERED * N HNO3 pH<2 1- IL Poly I

INORGANICS-FILTERED * NF HN03 pH<2 1- IL Poly J IF MSiMSD
COLLECTED

WATER QUALITY PARAM. * C 4C 1- IL Poly K
TDS 160.1 IF DUPLICATE

S 12S04 pH<2 1- IL Poly L COLLECTED

TPHC I 418.1 C H2S04 pH<2 1- IL Poly M N

SAMPLING EQUIPMENT PURGING SAMPLING NUMBER OF IN-LINE

Fm, FILTERS USED:
WATER LEVEL EQUIPMENT USED: f4 DEDICATED SUBMIRSABLE PUMP (WHALE)

ELEr-TRIC CONDUCTIVITY PROBE d f DEDICATED TEFLON BAILER

SFLOAT ACTIVATED Hj14Ov IN-LINE FILTER (INORGANICS)

OTHER OTHER

Notes: * PAL inorganics: ICP metals (SS1O), AS (SD21), SE (SD21), TL (SDS9), SB (SD28), PB (SD2O), HG (SB01).
Water Quality Parameters: P04 (TF27), TKN (TF26), NIT (TF22), CL/SO4 (TT1O), TSS (160.2), ALK (301.0), HARDNESS.

SAMPLERS SIGNATURE

./"



ASB ENVIRONMENTAL SERVICES, INC. F T S TFILE TYPE CGI SITE TYPE WEL jJOB 917 -2i

FIELD DATA RECORD - GROUNDWATER NUMBER

PROJECT US-F 7 EV. LOCATION STAR f) END
WEATHER /cm--- ACTIVITY

17 
F IELD

SITE ID SAMPLE 151-71e O[ DATE 5.L~ STUDY AREA A 5
NUMBER 'T(AOC)

WATER LEVEL / WELL DATA ME URED FROM PID HEADSPACE READINGS WELL INTEGRITY YES NO

WELL DEPTH- FT TOP OF WELL BREATHING !& ppii PROTECTIVE CASING SECURE
WEL T FT* TOP OF WELL ZONE

WATER DEPTH 33I FT TOP OF CASINGLWELL LOCKED

HEIGHT OF WELL LI v HEAD PVC WELL CAP PRESENT v i
WATER .COLUMNI & •, -' FT DIAMETER = PRO EC V -

c 1.68 gal/ft (4" well) = t-5,j GAL/VOLI CASING STICK-UP a,5t FT CASINGE/WELL 5"FT

x gal/ft ( well) FROM GROUND DIFFERENCE

PURGE DATA VOLUME# - . 3 -. 3 SAMPLE OBSERVATION

GALLONS 0 !45 qo - O - CLEAR

TEMPERATURE, deg. C . • d'. '7 " TURBID

pH units "_. i ,L A •"2- 5° •L ___,'__ __ COLORED

SPECIFIC CONDUCTIVITY, 2 >-.g- 2L4i z35 -2N24 239, 2.53 ODOR

TURBIDITY' ntu 01\2 0.( (*'\' | c,\8 o.•- _ OTHER
_ _ _-_(SEE NOTES)

REDOX (AT COMPLETION OF PURGING)

SAMPLE PARAMEUrERS COLLECTED METHOD # FRACTION CODE PRESERATIVE VOLUME SAMPLE BOTTLE NUMBER

SVOCS UM18 MS 4C 2- IL AG A B CONTROL #

PEST./PCBS UW19 EC 4C 2- 1L AG C D

VOC UM20 VP HCL,4C 4- 40 ml AG E F G H

INORGANICS-UNFILTERED . N HN03 pH<2 1- IL Poly I

INORGANICS-FILTERED * NF HN03 pH<2 1- IL Poly J - IF MS/MSD
L • COLLECTED

WATER QUALITY PARAM. * C 4C 1- IL Poly K --

/ TDS 160.1 IF DUPLICATE
S H2S04 pH<2 I- IL Poly L COLLECTED

TPHC 418.1 C H2S04 pH<2 1- M N

SAMPLING EQUIPMENT PURGING SAMPLING NUMBER OF IN-LINE

WATER LEVEL EQUIPMENT USED: MDEDICATED SUBMIRSABLE PUMP (WHALE)

S ELECTRIC CONDUCTIVITY PROBE V. F DEDICATED TEFLON BAILER

FLOAT ACTIVATED ' '/ F] IN-LINE FILTER (INORGANICS)

OTHER _.] OTHER

Notes: * PAL inorganics: ICP metals (SS1O), AS (SD21), SE (S021), TL (SD09), SB (S028), PB (S020), HG (SBO1).
Water Quality Parameters: P04 (TF27), TKN (TF26), NIT (TF22), CL/S04 (TT1O), TSS (160.2), ALK (301.O), HARDNESS.

SAMPLERS SIGNATURE .'2 V- -

vt-I-I _



GROE FIED S L DA R.. I

* Project: USATHAMA - Fort Devens Study Area: 5A 5-7
Project Number: 9 (14 , 2 Date: "
Sample Location ID:63tA . -- - 0-7) (

Sm =: 0 15" End: 104 - Signature of Sampler:"

weill epth 43.57 Ft. /Measured , -eTop of Well Weil Riser Stickc-up L, .12Ft Pratective ýOLFL
Historical (•..*Top of Protective (from ground) Casing/Well Difference

Casing
"Protective Ft

o Casing

DO~I~ wter6i3I et Mazeral Wejcked?: Well Dia. 2 inc.i W~er Level Equip. Used: (ri~r J~iee P -Yes 7t 4 inch VElect. Cond. Probe

o__ SS No 6 inch Float Activated
_> Press. Transoucer

.-4

_.I aGaIIFL(2 in.) ____Gal/ol WiInert:Y N
Heignt of Wter Column X _.SS GaWFL (4 in.) P [t. Casing Secure

JL FLt. 1.S GaV/FL. (Sin.) HConcrete Collar Intact

o PuraincSamoling -ouioment Used: Decontamination Fluids Used:

(/ If Used For)
CI Pur'ng Sampling Equipment 10 (.1 All That Apply at Location)

- - Peristltc Pump Metnanoi (CO%)
- Suomersibe Pump 25% MemanoV75% ASTM Type II watre

1 . Bailer --_Deionized Water
--- -- PVC.'Siiicon Tubing -- Liouinox Soiuton

TeftonvSlicon Tubing --_Hexane

Airlift . HN-3i.L Water Solution
* - Hand Pump ...._. Potanle Water

" - lnrine Filter __ None
V Press/Vac Filter --

Sample Cbservan~s:
Ambient Air VOC ppm Well Mouth ppm Reid Data Collected In4ine Tumid V Clear _Clouoy"-- In Container __Colore _Odor

. Purge Data @ Ga @ .q Ga. @ G.J. @ _17 Gal. @ 116 Gal. 115

-2: Temperature. Deg. C.2 S1 011sr_- pH. units -7
<Specific Conductivit QZ.J2L... qS(umrioctm @ 25 Deg. C.)

.2 Oxidation - Reduction, +/- mv s
LL D issolved O xyge . ppm -- 0. '

C AneyYycal Parameter rIf IReld Preservation Volume ,' It Sample Sample Boi'e I0s

SFiltered Method Required Collecte .I

. .2= VOA HCL 4040 ml V , I , l _1
S SVOA 40C 2- liter AG

4 .J PestiPC3 40C 1-1 liter AG
a J Inorganics "_%7-- HNO, 3- 1 liter P Z"Z' . iL 1 "
C Explosives 4*C 2- 1 liter AG I__
O m TPH H-SO 2- 1 liter AG Z / Z 1 _

"TOC HSO, 1- 2 literP P / - !
= 3- Nitrate H1S0, 1- 2 literP P I /

oZ Notes: ;7' 14___,

C.)
. °E

8202=1 Sao ABB Environmental Services, Inc.

f1rge 42,o Weadbface - V~



PROJECT[ USAEC - FT. DEVENS FIELD SAMPLE NUMBER A jjjl 17F STUDY AREA/AOC A C
SITE 10 1511M [X~L TMOI SITE TYPE WELL 777 SAMPLING DATE

- JOB: NUMER FILE TYPE G

.'.CAT ION
ACTIVITY [START . END WEATHER • •

WATER LEVEL / WELL DATA J.,TOP OF WELL PROTECTIVE , -_- PROTECTIVE
TOP 0 A G CASING STICK-UP IFT CASING/WELL DIFF.

WELL DEPTH FT ,F1&AlEDN (FROM GROUND) -
I HI TOR I CAL

WATER DEPTH Ij .•j FTI WELL INTEGRITY: W M / WELL
GAL/VOL PMOT. CASING SEOJEE ODAMETE. I INCH

HEIGHT OF CONCRETE COLLAR INTACT -. ICH
WATER COLUMN 3 FT TOTAL GAL PURGED WELL LOCKED

PVC WELL CAP

1.68 gaL/ft (40)
U__ at/ft POID READINGS:[BIENT AIR 0 P WELL .OTH C Pl

w-v uht. 2. t__-+-

PURGE DATA 7T.71 IT ,:',

ALN 4L A . 13 SAMPLE OBSERVATIONS

PUMPING RATE Wtg •oo 5•', 50 .5 0 -0c) -. 0 !ýo CLEARSCLOUDY

TEMP, DEG C 13.(, U.2 13-z- 13.-o IZ.9 . COLORED
S- H TURBID

PH, UNITS OPli PAPER 1t4 .S' R__ To_ ____ , ODOR
____ ___ ____ ___ ____ ~ OTHER (SEE NOTES)

SPECIFIC CONDUCTIVITY, thos/cm 6,051 0..0 0,00 05 o sc• O.S' D'.5c) 0.0sl 0o..OTERoSE OTS

TURBIDITY, ntu ?.- 0 0 0 0 0) 0 V

REDOX(" " N . ... . 3..4 4 ON w 3 3 1, 0

)METDOCUMENTATITW i ~ 6~ _+-91 ~1- .4i7to -473 .5e8 #q .Q'S V. 1GIG MGl EQUIPMNT ID JONFLUIDS USD ~ E EE QI. U
• PERISTALTIC PUIMP ISCO # - . POTABLE HATER rELECTRIC COND. PROBE

DEDICATED SUBIERSIBLbPUIP . lJ IQUINOX PRESSURE TRANSDUCER

BSAILER L2U I J. STE.M CLEANING
• PVC/SILICON TUBING _

IN-LINE/DISPOSABLE FILTER__,_____0,
OTHER__ NMBER OF FILTERS USED

ANALYTICAL PARAMETERS METHOD FRACTION PRESERVATION VOLUME SAMPLE SAMPLE BOTTLE ID NUMBERS BOTTLE
NUMBER CODE METHOD REQUIRED COLLECTED -af-0- l' M

OVOC UN520 VP HCL, 4 DEG C (4) 60OML ____

SVOC 1J418 NS 4 DEG C (2) 1 LAG H
PEST/PCBs UHO2 EC 4 DEG C (3) 1 LAG

U N 13 C U!BJ --
PAL INORGANICS (see notes) N 1NO3 TO p11<2  1 L P-CUBE _.._,// _

LEAD ONLY SD20 N HN03 TO pH-'2 _._,
EXPLOSIVES UM19 LC 4 DEG C (3) 1 LAG U __

UW32
TPHC 418.1 0 H2SO4 TO pN(2 1 L AG

4 415.1 0 N2SO4 TO pN.2 1 L AG
ONS TF22 S H2S04 TO pN<2 1 L P-CUJE __

TTIO C 4 DEG C 1 L P-CNBE
310.1 N HNO3 TO pN?<2 1 L P-CORE

TSS ONLY 160.2 C 4 DEG C 1 L P-CUBE
M20 QUALITY (see notes) S N2S04 TO p'<2 1 L P-CUBE

C 4 DEG C I L P-CDBE
N HN03 TO pal<2 1 L P-COBE ______.

o3 COLIFORM 303, 909 4 DEG C (1) 4 OZ
STERILE

NOTES (1) PURGING COMPLETE WHEN 5 WELL VOLUIES NAVE SEEN PURGED AND WHEN WATER PARAMETERS VARY BY LESS THAN APPROXIMATELY 10. 1

(2) PAL IMORGAMICS: ICP METALS (SS1O); AS (5022); SE (S021); TL (S009); St (S028); PI (S020); HG ($S01).
420 QUALITY: P04 (TF27); TKN (TF26); NIT (TF22); CL/SO4 (TTIO); TSS (160.2); ALK (301.0); HARDNESS.

P ALL P TERS COLLECTED AS TOTALS, IE: NON-FILTERED
SAR CLED BY: r. I -

RECEIVED BY: +Z o,) sra



PRO0JECTI USAEC -FT. DEVENS FIELD SAMPLE NUMBER so3 STUDY AREAIAOC v7 A/ 7
TE ID lei 1l- IM I -i5 L \16 SITE TYPE IL APIGDT

JOB NUER FILE TYPE L

ACTIVITY START E,[, "D/3 WEATHER [
WATER LEVEL / WELL DATA D TOP OF WELL PROTECTIVE F PROTECTIVE

TOP OF1OSING CASING STICK-UP I FI CASING/WELL 01FF. * F

WELL DEPTH j,5 $ FT M4EASURE U!ý (FROM GROW1)
HMISTORICAL

WATER DEPTH FT WELL INTEGRITY: S W MELLtI3214"
GAL/VOL PROT. CASING SECURE iDIEETER j

HEIGHT OF CONCRETE COLLAR INTACT INCH

WATER COLUIMEN . FT TOTAL GAL PURGED WELL LOCKED
16 a/f PVC WELL CAP[1.68 gat/ft (40) l OT •0 I••'•

-a / f .. ,, RE D N S-[M I N AI I [ W E L M OUToH

PURGE DATA T-14'.,. 4 ". 4, !+-4.+S (4:+4 I 14 :5 )4:54 - ""4r 3

GALLONS 0. ý D.& I .' - 4• Ile SAMPL OBSERVATIONS'

PUMPING RATE (GPM) S'0 '0 SoD S- 0 - 14o D 4-a00 o 4oo H00 CLEAR

TMDEC C tsc iss )s I' I -t. -g s COLORED___ ____ ____~COLORED ____

TURBID

pIE, UNITS O3pm PAPER lo- 50 S&~ & .2. £A .2L 5.3o ODO8
OTHER (SEE NOTES)

SPECIFIC CONOUCTIVITY, utbos/cU O.Mo o.0(,0 O.0•o2/ O.(0 0,JtJ- j U6,! 
1 .b6 0,,, V"

TURBIDITY, ,tU " _ o o 0 ""

W IPMEMT DOCUMENTATION O.t.'o-) 1,53 O. '6 0.53 "• -,30 '20 - cv 0.tj D..24 V T d.TO

GING LING EQUIPMENT ID fCON FLUIDS USED )TER LEVEL EQUIP. USED
PERISTALTIC PUMP ISCO U____ POTABLE WATER I•ELECTRIC CONiO. PROBE ,-./ a., .

DEDICATED SU.SMOERSIBLLPI iLU X H PRESSURE TRAN•SUCER
BAILER 2U-4 U STEAK CLEANING
PVC/SILICON TUBING U
IN-LIME/DISPOSABLE FILTER

0 OTHER _ULMER OF FILTERS USED

ANALYTICAL PARAMETERS METHOD FRACTION PRESERVATION VOLUME SAMPLE SAMPLE BOTTLE ID NIJIUBERS BOTTLE
NIUMBER CODE METHOD REQUIRED COLLECTED

I VOC L3420 VP HCL, 4 DEG C (4) 60 ML ____J/ _

SVOC 1418 MS 4 DEC C (2) I L AG
PEST/PC~s UH02 EC 4 DEG C (3) I LAG

UH13
PAL IMORGANICS (see notes) N HN03 TO pH.I( 1 L P-CUBE ___..__

LEAD ONLY S020 N N003 TO piH <I___
EXPLOSIVES UI19 LC 4 DEG C (3) 1 L AG _.______/_

TPHC 418.1 0 H2SD4 TO p<42 1 L AG
TOC 415.1 0 H2S04 TO pN< 2 1 LAG
ANIONS TF22 S H2504 TO pm<2 1 L P-CUBE

TT1O C 4 DEG C 1 L P-CUBE
310.1 N HNO3 TO pH<2 1 L P-CUBE

TSS ONLY 160.2 C 4 DEG C 1 L P-CUBE
H20 QUALITY (see notes) S H2SO TO pH<2 1 L P-CUBE

C 4 DEG C 1 L P-OJUE
N HNO3 TO pH<2 1 L P-CUBE

0 COLIFORN 303, 909 4 DEG C (1) 4 OZ
STERILE

TES (1) PURGING COMPLETE WHEN 5 WELL VOLU.ES HAVE BEEN PURGED AND WHEN WATER PARAMETERS VARY BY LESS THAN APPROXIMATELY 10%.

(2) PAL INORGANICS: ICP METALS (SS10); AS (SD22); SE (5021); TL (SDO09); SB (S028); PS (SD20); HG (S801).
W20 QUALITY: P04 (TF27); TKN (TF26); NIT (TF22); CLISO4 (TTIO); TSS (160.2); ALK (301.0); HARDNESS.
ALL PARI9TWS COLLECTED AS TOTALS, IE: NON-FILTERED

SAMPLED BY: -_ __

RECEIVED BY: _"



POJECT USAEC FT. DEVENS FIELDSAMPLE NUMER 60TWAEAAC --

SITED [1j loj)j SITE TYPE [ ELL SAMPLING DATE

O Z, JOB NIUMBER 10 FILE TYPE CGW

ACTIVITY [START [jf fl~e EMD WEATHER

WATER LEVEL / WELL DATA ED TOP OF WELL PROTECTIVE - , PROTECTIVE

tEL DPT ~ FT':4 ~ R TOP OF CASING CASING STICK-UP 7D CASING/WELL 01FF. j
: HNISTORICAL

WATER DEPT FT ILL INTEGRITY: S Nh WELL INCH
GAL/VOL PROT. CASINIG SEOAE jJ DIAMETER =. INCH

HEIGHT OF m CONCRETE COLLAR INTACT -~lINCH
WATER CLMFTTOTAL GAL PURGED WELL LOCKED/ . i - .__ , , ) PVC WELL CAP U LI L

B___ gl/ft PlO READINGS: B IE T RPPI WL

PURGE DATA ^A ý 2,5 1 ~9 ;5 90( 74 f.50U loa-% j
I • '•.GALLONS i /S2 4 iM 20 2Z .2(+ 1 , 1 S APLE OBSERVATIONS

PUMPING RATE (GPM) .4 7 f~a~ 75705 S' CLEAR
/- " ( 5 r" 1 2 _ •I - -r - , T CLOUDY

TEMP, .EG-C ,PlR ,¢ 3 / COLORED________
pH, UmNI O3PH PAPERI

_ _, I It- 5D 1 1-5 ffL91 OTHER ( Nfm NOTES)

SPECIFIC CONDUCTIVITY, umhos/cl ', 4,, (. 7 o' zf
TURBIDITY,,ntu. 0 0 o a o 0

Or -1 I AlZ I..2 :3Z 7 \z z Zr (0
JIPNEMT DOCUENTATION -D'o -6td a -0,15 7ý',i" -0,, -043 o042
GINO SAPING EaQU PNTI CON FLUIDS USED WERt LEVEL EQUIP.

PERISTALTIC PUMP ISCO 9 POTABLE WATER ELECTRIC CO• .
DEDICATED SU 9ERSIB LIQUINOX PRESSURE TURANUSD R
BAILER 4" STEAM CLEANING
PVC/SILICON TUBING
IN-LINE/DISPOSABLE FILTER

[] OTHER NUMBER OF FILTERS USED

ANALYTICAL PARAMETERS METHOD FRACTION PRESERVATION VOLLME SAIPLE SAMPLE BOTTLE ID NUMBERS BOTTLE
NUMBER CODE NETHOD REQUIRED COLLECTED

OVOC LEIZO VP HCL 4 DEG C (4) 60 ML o
SVOC UN18 HS 4 DEG C (Z) I L AG .
PEST/PC~s UH02 EC 4 DEG C (3) 1 L AG of

UN13
PAL IMORGANICS (see notes) N HNO3 TO pH<2 1 L P-CU•E
LEAD ONLY SD20 N HN03 TO pH(2 U!/
EXPLOSIVES UW19 LC 4. DEG C (3) 1 L AG UUW32--!/ _

TPHC 4)'0.1 0 H2S04 TO p14<2 1 L AG of of
AN N 415.1 0 12501. TO p1<42 1 L AG of

ONS TF22 S H2504 TO p1<2 I L P-,,,E
TTIO C 4 DEG C 1 L P-. _.E
310.1 M NN03 TO p14(2 1 L P-C__E

TSS ONLY 160.2 C 4 DEG C 1 L P-. ./E
U20 QUALITY (see notes) S H2SO4 TO p•1<2 1 L P-CRE

C 4 DEG C 1 L P-O,1E
N 14N03 TO pN<2 1 L P-CE of___ofJ

03 COLIFORM 303. 909 4 DEG C (1) 4. OZ
STERILE

NOTES (1) PURGING COMPLETE WHEN 5 WELL VOLLIES HAVE BEEN PURGED AND WHEN WATER PARAJOETERS VARY BY LESS THAN APPROXIMATELY 101.
C2) PAL INORGANICS: ICP METALS CSS1O); AS (tD22); SE (S021); TL (€009); St CSD28); PS (SD20); MG 09301).

H20 QUALITY: P04 (TF27); TIN (TF26); NIT CTF22); CL/S04 (TTIO); TSS (160.2); ALK (301.0); HARDNESS.
ALL PARAMETERS COLLECTED AS TOTALS, IE: NON-FILTERED

SAMPLED BY:
RECEIVED BY:



PR PROJECT USAEC -FT. DEVENS FIELD SAMPLE NUMBER 
STUDY AREA/AOC

,iE ID 51 V SITE TYPE WELL SAMPLING DATE

WJOBNUMB3ER 0 1  -..0  FILE TYPE CGWI
X.ATION

ACTIVITY [START END WEATHER

WATER LEVEL / WELL DATA TOP OF WELL PROTECTIVE - PROTECTIVE
TOP OF CASING CASING STICK-UP FT CASING/WELL DIFF. FT

WELL DEPTH ,_. FT MEASURED " (FROM GROM ) I"!,r~v,- [Q ORImCA . ""•'L•

WATER DEPTH WE'7 FT iWELL INTEGRITY: S NW.E IC... • "" IIGAL/VOL. M IT. CASING SECURE , , DIAiJETECR P,,i.
HEIGHT OF r- II

4 4-" ,I CONCRETE COLLAR INTACT U INCH

.WATER COLUMNF 45 TOTAL GAL PURGED WELL LOK ;so2
1/1 PVC WELL CAP C U _ 12:I

1.68 gat/ft (4) 1,0: 3'S, ~
-- gaL./ft PID READ NGS: ADSIENT AIR 000 .o pp 0."T PP" r

PURGE DATA I.it: "' I) .A Ir. 3 V i 1+1 ((..."44" -

TURBIlD

SPECFICCONUCTIITY umos/c 0 4"1 o,14 o.49 .1. OTHER (SEE NOTES)

-I~LN o0.4 bs 0.1-( b,~ 141 0, 1"+- 6.14 j 0 -It o AS4-I

TURBIDITY, ntu 5 ;2- 0 { 0 0 • ) 0

PtIINRATOX t&0Vo4 -O PUSN) 2s 2-4 2+2 Zf I g z 44 E 7-43

TIPMEMP T DOMGTATION D) 0.2 " 0.Z•-7 072- J . 13 2 .I ' 1,1 l.., . 0, .ID

PERISTALTIC PUMP ism # POTABLE WATER - ELECTRIC -O. PRO TE

BAILER I U . 4 STEMN CLEANING"U I PVC/SInLICu2 TUBING
IN-LITAE/DISPOS__LE FILTER

OTHER NUMBER OF FILTERS USED

ANALYTICAL PARAMETERS METHO FRACTION PRESERVATION VOLUME SAMPLE SAMPLE BOTTLE ID NUMBERS BOTTLE
MAWlR CODE METHOD REQUIRED COLLECTED

VOC 1o20 VP .CL, 4 DEG C (4) 60 ML
SVOC Umis MS 4 DEG C (2) 1 L AG
PEST/PCBs UHO2 EC 4 DEG C (3) 1 L AG U I.__, __

UH13
PAL INORGANICS (see notes) N HNO3 TO p<2 1 L P-CIBE
LEAD ONLY S020 N N03 TO pi<2 /..
EXPLOSIVES UW19 LC 4 DEG C (3) 1 L AG ,

UW32
~TPHC 418.1 0 H2SO4 TO pH<c2 1 L AGJ

TOC 415.1 0 H2SO. TO pH<2 I L AG
ANIONS TF22 S H2S04 TO pI<. 1 L P-CUBE

TT1O C 4 DEG C I L P-CUBE J
310.1 N HU03 TO pH<2 I L P-CUBE

TSS ONLY 160.2 C 4 DEG C 1 L P-CJBE _ __/

H20 QUALITY (see notes) S H2S04 TO pH1<2 1 L P-CIUBE _____

C .4 DEG C I L P-CJBE _,___,__
N HNO3 TO pH<2 1 L P-CU•E

0 COLIFORM 303, 909 4 DEG C (1) 4 OZ
STERILE

YES (1.) PURGING COMPLETE WHEN 5 WELL VOLUMES HAVE BEEN PURGED AND UHEN MATER PARAMETERS VARY BY LESS THN APPROSIMATELY 10.

(2) PAL INORGABICS: ICP METALS CSS1O); AS (C022); SE (2S21); TL (SD09); S2 CS028); PB (2S20); HG (2S01).
120 QUALITY: P0 CTF27); TIN (TF26); NIT CTF22); CL/SOM (TTIO); TSS (160.2); ALl (301.0); HARDNESS.
ALL POLLEcTED AS TOTALS, IE: NON-FILTERED

SAMPLED BY:
RECEIVED BY: _ _ _ _ _



PROJECT FT. DEVENS FIELD SAMPLE NUMER A 5 1 1 Z. xI I STUDY AREA/AOC Aoc -67
SITE IDw 4m T, Jb 1]~ SITE TYPE WLLI SAMPLING DATE

.J.BCAT lOB WSE FILE TYPE CGW

ACTIVITY STAT it. . EMwY 4D .THER (.011

WATER LEVEL W ELL DATA ED TOP OF WELL POTECTIVE PROTECTIVE
WELDPTTTOP OFAING CASING STICK-UP F CASIG/WELL 0IFF.. FTJ

WELL DEPTH FT SHISTORICAL

WATER DEPTH e~ FT [ "IT WELL INTEGRITY: Met WELL< 2INC
- GAL/VOL PlOT. CASING SECURE H DIAMETER d, •#CN

HEIGHT OF CNCRETE COLLAR INTACT INCH
MATER COLu4/ i/TFTI ,,f TOTAL GAL PURGED WELL LOCKED HWATER COLUMN FT PVC WELL CAP

8.•6 gaL/ft IDREEADINGS: AI R A P WE1LL NOUTH 0 PPM

-I -,

PURGE DATA " ?i..1 (,1O //-'ý /2o) /'0• /Z1Z /Zif /Ti2/ /1Z/ IZ.-L2+-2-7

GALLONS D3TA 3./ 15 SAMPLE OBSERVATI S
-51 ;r5Z77a- ' 7

PUMING RATE (GPM) 0 A CLEAR

OTHER ' 3E6 OF FILTES USE /.--. /--

TEMP, DEG C - -CL, COLORED

pH, UNITS OPU8 PAPER 
OO R DE C ) L 5

SPECIFIC CONDUCTIVITY, U (H 7 o0177 0.7( a,7D / 0,7.Z 1 L 7G71 6 75 S NO ,

TURBIDITY, ntu -77' 2 g~ 310.310, 252. 291 ~ 2Y

REO _______/. 
- !' /q

__q___ VL( k_ _'4

G:230 5/- 2//.
DPMENTDG

EPGING LINEQUIPMENT ID B FL DS USED /Ef L L EQUIP.

PERISTALTIC PTP ISC. 0T POTABLE WATER ELECTRIC COD. PROSE

DEDICATED JUOMERSIBLbP LITUINN PRESSURE TRANLUICER

SAL ER 2 C 4 9C STEAM CLEANING H • /--

IN-LITE/DISPOSABLE FILTER________.t/0
O ~OTHER_______________ NUMERSE OF FILTERS USED

ANALYTICAL PARAMETERS METHOD FRACTION PRESERVATION VOLUME SAMPLE SAMPLE BOTTLE ID NUSMBERS BOTTLE

NUMBER CODE METHM REQUIRED COLLECTED

o VOC 9420 VP HCL, 4 DEG C (4) 60NL.JS VOC 13418 MS 4. DEG C (2) 1LA H .__AG_
UPEST/PC~s UH02 EC 4 DEG C (3) IL AG Of___

UH13 TO____IL___U 
O O

PAL INORGANICS (see notes) NN1O3 TO p11(. 1 L P-CUME O

HLEAD ONLY 500N MNO3 To pHZ <JJ2
EXPLOSIVES W19 LC 4 DEG C C3)1 L AG

U382 Of

TPHC 418.1 0 N2SO4 TO pH'2IL A

TO 15.1 0 H2SO4. TO pH'? 1 L. AG If___

ANOSTF22 S H2501. TO pN<2 I L P-CUBE

TT10 C 4. DEG C 1 L P-ODBE_____

310.1 N HN03 TO pH<Z I L P-ODUE U______

TSS; ONLY 160.2 C f. DEG C 1 L P-CUIBE_____

U H0 QUALITY (see notes) S H2S;01 TO plNc? 1 L P-CUBE Of___
C I. DEG C 1 L P-ODBE
N MNN3 To peic? 1 L P-WUEE____

o COLI FORM 303, 909 - . DEG C (1) - OZ
STERILE Of ____

NOTES (1) PURGING COMPLETE WHEN 5 WELL VOLUMES NAVE BEEN PURGED AND WHEN MATER PARAMETERS VARY BY LESS THAN APPROINATELY 10Z

(2) PAL INORGANICS: ICP METALS (SS1O); AS (5022); SE (SO21); TL (509); S3 (SDZS); PS CS020); NG (S301).

N20 QUALITY: PO0 CTF27); TKI CTF26); NIT (TF22); CL/SOS CTTIO); TSS C160.2); ALK (301.0); HARDNESS.

ALL PARAMETERS COLLECTED AS TOTALS, IE: NON-FILTERED

SAMPLED BY:
RCIVED BY:_________________



;PROJECT USAEC -FT. DEVENS FIELD SAMPLE UMIER - KM STUDY AREA/AOC[7 7 ]jrE ID 1111 i&-T;17 10 / SITE TYPE WELL SAMPLING DATE 4U oI 't,1T1 I
ATINJOB NMIBER FILE TYPE w. CAT ION

ACTIVITY ISTART EW f:, ENDlEATHER [

WATER LEVEL W IELL DATA TOP OF WELL PROTECTIVE " . , . PROTECTIVE
E .D r OP OFF.ASJG CASING STICK-.p IFTI CASING/WELL DIFF. FF T

WELL DEPTH I FT MEASURED T'o.- (FROM GRUJID) I
WATER DEPTH I <•. FTI ICA WELL INITEGRITY: •US M llEL NLLH

AT DP .ISTORI GAL/VOL PROT. CASING SECURE DIAMETER 4 INCH

HEIGHT OF GAL/VOL CONCRETE COLLAR INTACT INCH
MATER COLUMN FT TOTAL GAL PURGED WELL LOCKED

1 1 -,1 /02. .l t PVC WELL CAP L

1.68 gaL/ft (40) 1.- r-LL-- --
__ gaL/ft 0 PID READINA :jAMBIENT AIR PPM ELL MOUTH PPM

PURGE DATA 4(0- wmE1 2 -4 5V 24S o5z z.5, I

GALLONS LE 6) a.s , Z /,q /, i .2,o MPL OBSERVATIONS

PUMPING RATE (GPM) 1~c(~~A7 ~~.5 ~~~CLEAR
- - _______- - -~ CLOUY

TEMP, DEG C /Ž (443 /4 z /i/,Z /4z ( I, _--_. COLORED ______
-- TURBID

pH, UNITS OpN PAPR 5 4? 7 ~ 4( Aq5'I COO
II J6 I d 'OTHER (SEE NOTES)

SPECIFIC CONDUCTIVITY, o./- • 1/0 . i (O / •if .I12o./I/ .fz '/ l/ "it

TURBIDITY, ntu / 6 6 o 0 0 0

__ __ _ __ __ -6,q 53 1,K-5 q8

jPETDOCUMENTATION 1>4 /o~ ~63 -o.A -0,4 1-0.7* O &2,f t-Al 675
iGIGSMLING EQUIPMENT ID ~ CON FLUIDS USED ~ TER LEVEL EQUIP. USED

PERISTALTIC PUMP ISCO J -_ POTABLE MATER ELECTRIC COND. PROBE
SDEDICATED S, MERSIBLb PUT LIQUINOX PRESSURE TRANSOCER

BAILER 2 0 STEAK CLEANING __ _ _ _

PVC/SILICON TUBING
IN-LINE/DISPOSABLE FILTER

[] OTHER ULM4 BER OF FILTERS USED

ANALYTICAL PARAMETERS METHOD FRACTION PRESERVATION VOLUME SAMPLE SAMPLE BOTTLE ID MISERS BOTTLE
NUMBER COE METHOD REQUIRED COLLECTED

OVOC L0420 VP HCL, 4DEG C (4) 60 ML
SVOC U8IS MS 4 DEG C (2) 1 L AG
PEST/PCBS UHO2 EC 4 DEG C C3) 1 L AG

UH13
PAL INORGANICS (see notes) N HU03 TO pN<2 I L P-CUBE
LEAD ONLY SD20 M HU03 TO pil<2 - //

EXPLOSIVES UM19 LC 4 DEG C (3) 1 L AGLD YDN b.O..JJi

TPHC 418.1 0 N2S04 TO pH 1 LAG
TOC 415.1 0 N2SO4 TO pN<2 1 L AG
ANIONS TF22 S H2SO. TO p<2 1 L P-CUBE

TT1O C 4 DEG C 1 L P-CUBE
310.1 N HN03 TO piH<2 1 L P-•_IE

TSS ONLY 160.2 C 4 DEG C 1 L P-CU!E
U H20 QUALITY (see notes) S H2SO4 TO p44<2 1 L P-CUBE

C 4 DEG C 1 L P-COJE
N NO3 TO pIIZ 1 L P-CLUE

0 COLI FORM 303, 909 4 DEG C (I) 4 OZ
STERILE

TES Cl) PURGING COMPLETE WHEN S WELL VOLUMES NAVE BEEN PURGED AND WHEN WATER PARAMTE RS VARY 9Y LESS THAN APPROXIMATELY 10.
(2) PAL INORGANICS: ICP METALS (SSIO); AS (S022); SE (SOZ); TL (50O9); S8 CSOZS); Pe (S020); MG (S901).

H20 QUALITY: P04 (TF27); TKN (TF26); NIT (TF22); CL/SO4 (TT1O); TSS (160.2); ALX (301.0); HARDNESS.
ALL PARAMETERS COLLECTED AS TOTALS, IE: NON-FILTERED

SAMPLED BY:
RECEIVED BY:



fPROJECTUSLAEC - FT. DEVENS 1 FIELD SAMPLE MUMlR 'mxW So ly lx 31 STUDY AREA/AOC 4c~ -5-?
SITE ID IV~ I'I.j I7j SITE TYPE WELL SAMPLING DATE cij640

JOB NWUMER FILE TYPE CGW

CATION

ACTIVITY STR :~ END :oZ.WEATHER ~ .~

WATER LEVEL IWELL DATA fl~TOP OF WELL! PROTECTIVE - PROTECTIVE

WEL DETH 'I&FTTOP OF.&SIN AIGSII-P [~ CASING/WELL 01FF.

WATER DEPTH ~J, FT WELL INTEGRITY: NE WELL H9Lir1

A-A GA/VOL ROT. CSING ECUREDIAMETER X NO
HEIGHT OF CONCRETE COLLAR INTACT 14IC
WATER COLUMN q17~T 9 TOTAL GAL PURGED WELL LOCE

168 gaL/ft 4)- .4*15 3V PCWLCA

U gaL/ft P10 READINGS: [AMBIENT AIR C) PPM IWELL MOUTH P0

PURGE DATA 77_A V _________
GALLONSSAMPLE OBSERVATIONS

PUMPING RATE (GPM) F • CLEAR
CLOUDY

TENP, DEG C /I , f9 f7 I~4 N q,q_ _ COORPE___
- - L.JTURBID

PH, UNITS 0OpH PAPER 1, 3 6,61 / 4.AI 1, 4"01 DOOR
- - U THER (SEE NOTES)

SPECIFIC CONDUCTIVITY, umhos/ca j~p 53?3 3 1/3 ,q '350
TURBIDITY, fltu _____0 -1l

REDOX (2 COMPLETION OF PURGING): J ~ 3  9 ~

JIPMENT DOCUMENTATION P'0' &'0'7 710? %12Z 77~ 4 %30
,.rH IGEQUIPMENT ID FC FLUIDS USED ~ T R LEVEL EQUIP. USED

SA~NPERISTALTIC PUMP ISCO U____ rPOTAILE WATER rELECTRIC COWD. PROSE
DEDICATED %=PERSI3LbPWt- LI1QUINOX J PRESSURE TRUSIX)CER
SAILER 20U U40 0__ STEAM CLEANING U________

GIO IN-LINE/DISPOSABLE FLE

OTHER_______________ NUMBER OF FILTERS USED

ANALYTICAL PARAMETERS METHOD FRACTION PRESERVATION VOLLME SAMPLE SAMPLE BOTTLE ID NUMBERS BOTTLE
NMBlER CODE 1ETNW REQUIRED COLLECTED 7-o ýS~wii M i,*.j'.- r-

OVOC UN20 VP NCL, 4 DEG C (4) 60OM.NLS
SVOC U1418 MS 1. DEG C (2) 1LVAG H
PEST/PC~s UN02 EC 4. DEG C (3) ¶ L AG.

UH13
PAL INORGAMICS (see notes) N HMO3 TO P11(2 1 L P-CJBE R____HLEAD ONLY S020 N HNO3 TO p11c2 i
EXPLOSIVES L1119 LC 4 DEG C (3) 1LA

UW32
TPC418.1 0 H2S;04 TO pm(2 1 L AG____
TC415.1 0 NZSOII TO p14(2 1 L AG

ANIONS TF22 S 11251. TO p11(2 1 L P-CURE
TT1O C 4 DEG C I L P-ORBE
310.1 N HU03 TO p14<2 I L P-ORBE8TSS ONL Y 1 160.2 C 4 DEG C 1 L P -ORUE

M2 QUALITY (see notes) S 1125104. TO p14(2 1 L P-CJSE
C 4 DEG C 1 L P-ORBE_____
N NN03 TO p11(2 I L P-ORBE ___

03 COLIFORN 303, 909 4 DEG C (1) 4 OZ
STERILE

~NOTES (1) PURGING COMPLETE WHEN 5 WELL VOLUMES NAVE BEEN PURGED AND WHEN WATER PARAMETERS VARY BY LESS THAN APPROXIMATELY 10%
(2) PAL INORGANICS: ICP METALS (SS1O); AS (S022); SE (SD2I); TL (SO09); SB (SD28); P11 (SDZO); HG (SUOl).

1120 QUALITY: P04 (TF27); TIN CTF26); NIT CTFZZ); CL/S;O (TTIO); TSS (160.2); AIX C301.0); HARDNESS.
ALL PARAJEJERS COLLECTED AS TOTALS, IE: NON-FILTERED

SAMPLED BY: W____________r____

REEIE BY: R



Project: + Y n Sie: Aur 5-7 - Aret
Project Number: I 1;, Date:__ __ __ __ __ _
Site Identification: 5' 7!9- 1 -? ý) - 00
Time: Start: 3- End: O " Signature of Sampler: C L. --

SOIL SAMPLE Equipment Used For Collection: Soil Type:
Field Sample No. • .J [1-f Hand Auger I[ ClayFedSpeN.S. SplitSpoon (" • P .<-ur¾) [ ]Sand

V [ ]Shovel [•Organic
Depth of Sample -'4- i,,. ) [./Hand Spoon I Gravel

) Aluminum Pans L, •; "*
Field GC Data: Ic] Field Duplicate Collected [ 155 u•Ck9t._

Duplicate 1D0 _____ [ ~ ~
Type Of Sample Collected: Sample Location Sketch:
[V Discrete [ ]yes
I IComposite N e

Sample Observations:
[]Odor

[ Color

SAMPLES COLLECTED Method Fraction Volume Preservation Sample Sample Bottle

Analysis Number Code Required Method Collected ID Numbers

[[)VOC LM19 SV (2) 2OZ AG 4 DEG C [lv / ' /
ISVOC LM18 SS (1) 16 OZ AG[6 I / /

[v4Pest/PCB LH16 SS / /

l,,rPAL Inorganics See Below [/ "
[ Explosives LW12 SS / / /
[v" TPHC 418.1 SS / /

Lead Only JD17 SS [ ] / /
S!~ .-[- TOC 415.1 SS [I I I /

TCLP 1311 SS 4 DEGCI- " [C' , /I
f'- f/V} i-Hi (1) 16 OZ AG

PAL Inorganics: ICP Metals (JS16; AS (JD19): SE (JD15); TL (J024); SB (JD25); PB (JD17); HG (JB10).

NOTES/SKETCH .CL- r) . .L- I, "- -' .. , S " r _ _..... .

,.... ~~~',, .JD •3

i~tc i C S - 370,St ou Q)= 0•SI 0e - C 14

- S~uzotoo ýQ

C-C1 nY{U25 Y' r a d

(SX570o~k) 
C

FIGURE 4-7
SURFACE SOIL SAMPLE DATA RECORD

PROJECT OPERATIONS PLAN
FORT DEVENS, MASSACHUSETT

ABB Environmental Services, Inc.-
9505005S L 2



Project: 71177-711 5 Site: -A o 5'7 ýt9C 3

Project Number: 091+-.O Date:_ _ __ __ _
Site Identification: 75 -- D-O2_ -

Time: Start: 0 ? :7T End: i"-O Signature of Sampler:

SOIL SAMPLE Eqjpment Used F rCollection- Soil Type:

Field Sample No. .k. [ýTHand Auger (C&Žf) ,r U)) ' , Clay
[ S.S. Split Spoon [ I Sand
I Shovel [ ]Organic

Depth of Sample s .A) ([,vHand Spoon [ ] Gravel
I Aluminum Pans

Field GC Data:[ Field Duplicate Collected I SS Bucket C•-•tji•(/ _ .

Duplicate ID _ __ ___

Type Of Sample Collected: Sample Location Sketch:
[TDiscrete [ Ves

I Composite [/] No % r,1dJfr

Sample Observations:
J. N ]~~Odor ______

[ ][Color

SAMPLES COLLECTED Method Fraction Volume Preservation Sample Sample Bottle

Analysis Number Code Required Method Collected ID Numbers

[4VOC LM19 SV (2) 20ZAG 4DEGC C- / /
SV1h SVOC LM18 SS (1) 16 OZ AG[vr/ / / /
[./I'Pest/PCB LH16 SS [y" ' / /

LH1O ] / 0 '
[1 PAL Inorganics See Below SS [4 I / /

] Explosives LW12 SS [[ / / /
[XTPHC 418.1 SS 1. / '

I Lead Only JD17 SS [] / / I
I TOC 415.1 SS I./ ,J[ .TCLP 1311 SS 4 DEG C/r•tk•.P.-.,,,•t•[1 I / /

L', J -ti 1311t-S (1) 16 OZ AG .+"A.

PAL Inorganics: ICP Metals (JS16; AS (JD19): SE (JD1 5); TL (JD24); SB (JD25); PB (JD17); HG (JB10).

NOTES/SKETCH

Cri -sy 6j) Sc C 0-0,5 5115F7-o oLIO C)o~ d~ ¾4 V~

3 X 15 70 2:10 D

FIGURE 4-7
SURFACE SO!L SAMPLE DATA RECORD

PROJECT OPERATIONS PLAN
FORT DEVENS, MASSACHUSETTS

ABB Environmental Services, Inc.-
9505005S L 2



Project: Lk t S Site: OrC 7 5 , FiFf .-
Project Number: oqI Hq 4. Co Date: 5ji 1,TI •
Site Identification: X75-.-- 0,3S

* Time: Start: I I-- End: NO Signature of Sampler: " ,

SOIL SAMPLE Equipment Used For Collection: Soil Type:
Field Sample No. [t4HandAuger] Clay

S.S. Split SpoonJ [ ] Sand
J Shovel [ ] Organic

Depth of Sample 51(i)"Z yi ) [4Hand Spoon [ ]Gravel
]Aluminum Pans

Field GC Data: [ Field Duplicate Collected [ SS Bucket
Duplicate ID __4_S____ [4

Typ9"Of Sample Collected: Sample Location Sketch:
[XDiscrete [ ] Yes

[ Composite [No ýý rY1(`Lr

.pSal.pe Observations:-- [UOdor pe±C0" •LtALjý:Y
]Color _

SAMPLES COLLECTED Method Fraction Volume Preservation Sample Sample Bottle

Analysis Number Code Required Method Collected ID Numbers
[0.4 VOC LIV19 SV (2) 2OZ AG 4 DEGC [C- I /
( SVOC LM18 SS (1) 16OZAG ['vA" / /
i~e4 PestfPCB LH1 6 SS [•,4 / / /

LH10[]/ / /

['. PAL Inorganics See Below SS [v" I / /
[ ] Explosives LW1 2 SS [] I I I
[EvTPHC 418.1 SS / "

LeadOnly JD17 SS (1 / I /
TOC 415.1 SS [] / I /
TCLP 1311 SS 4 DEG CI/rWt [iPfl 1 % 1

r *; .'t 1,4 P- (1) 16 OZ AG
PAL Inorganics: ICP Metals (JS1 6; AS (JD19); SE (JD15); TL (JD24); SB (JD25); PB (JD17); HG (JBI0).

NOTES/SKETCH

Saer'Ip F1' D L

S ,.-7o7 o 03- t 2-0 123- 0, , 3 t J+ .U

~FS77 0 3 0- ~ 2-' 113 Aarci.

St K.rpr (o-? 57oro9 o Lr4d

FIGURE 4-7
SURFACE SOIL SAMPLE DATA RECORD

e FORT DEVENS, MASSACHUSETTS

ABB Environmental Services, Inc.-
9505005S L 2



Project: m77J'" U Site: i• C" •7 -'c -

Project Number: C + Date:_ _ _ _ _
Site Identification: -7 -" - 4•
Time: Start: j@- 6ýu 5-" R End: 12o Signature of Sampler: ,jiYieZU . T--{

SOIL SAMPLE "
SOILd SAMPLE No.'t Equipment Used For Collection: Soil Type:
Field Sample No. [,Hndue [ ,Fay,

[ ]S.S.SplitSpoon W1 Sand
etSpe _ Lc,-x [ ] Shovel C )Organic

Depth of Sample [,[fHand Spoon [ ] Gravel
[ ]Aluminum Pans

Field GC Data: [u] Field Duplicate Collected [4? -"].S Bucket L";'.
Duplicate ID _ _ _ _

Typ -Of Sample Collected: Sample Location Sketch:
[ Discrete [ es

4~~[ ) Composite ý/ oaCeirl
Sample Observations:
[]Odor

I Color

SAMPLES COLLECTED Method Fraction Volume Preservation Sample Sample Bottle

Analysis Number Code Required Method Collected ID Numbers

k4 VOC LM19 SV (2) 2OZAG 4DEGC[v' /
SvOC LM18 SS (1) 16OZAG / /
PestIPCB LH16 SS/[4' / I /

LH1 0
[I/PAL Inorganics See Below SS C / /

[ Explosives LW12 SS ([ / / I
[./f TPHC 418.1 SS [xA / /
[I Lead Only JD17 SS [] / / /

I TOC 415.1 SS (1 / / I
I TCLP 1311 SS 4 DEGCiMb.,. pC / / /

(-V1nE - '-1 (1) 16 OZAG
P'Q Inorganics: ICP Metals (JS1 6; AS (JD19); SE (JD1 5); TL (JD24); SB (JD25); PB (JD17): HG (JB10).

NOTES/SKETCH

A- ------r t.e ,:,(P • -

S'F~-- stoj s1 03o

Oq"-•q- rto~ ./CW~cY •vL, o-) U

FIGURE 4-7
SURFACE SOIL SAMPLE DATA RECORD

PROJECT OPERATIONS PLAN
FORT DEVENS, MASSACHUSETTS

ABB Environmental Services, Inc.
9505005S L 2



Project: CEX' r•,, Site: SO7C A e7a /;q. ,-
Project Number: O0 tL44, OZ Date: q • v(e- E51 t• 1
Site Identification: (F!•( SS'3"-059•-O Time: Start: 35" End: ILI 1Z Signature of Sampler: L, -

SOIL SAMPLE Eqti pment Used For Collection: Soil Type:

Field Sample No. [-'HandAuger (&, .[1 Clay
S.S. Split Spoon - ISand]Shovel []Organic

Depth of Sample _[ •-and Spoon [ Gravel
]Aluminum Pans

Field GC Data: [ ] Field Duplicate Collected [I IS BUc~et

Duplicate ID ___________"_. t

Typý,Of Sample Collected: Sample Location Sketch:
[1iDriscrete3__v .- [ ]Com posite

Sample Observations:
[] Odor

]Color

SAMPLES COLLECTED Method Fraction Volume Preservation Sample Sample Bottle

SNumber Code Required Method Collected ID Numbers
[v/f VOC LM1g SV (2) 2OZAG 4 DEG C [Ik" / I
IASVOC LM18 SS (1) 16 OZ AG [(,ý-est/PCB LH1 6 SS/ / / /

LH10[
[(.rPAL Inorganics See Below SS [- / /
[ IExplosives LW12 SS [] / / I
[v"TPHC 418.1 SS [ I /

[ Lead Only JD17 SS [I / / I
TOC 415.1 SS .] ' /

[, H V PH 1 1 S"-• (1) 16 OZ AG

PA tnorganics: ICP Metals (JSt 6; AS (JD19): SE (JD15); TL (JD24); SB (JD25); PB (JD17); HG (JB10).

NOTES/SKETCH

- S-z7ý V 5 -

FIGURE 4-7
SURFACE SO!L SAMPLE DATA RECORD

e PROJECT OPERATIONS PLAN
FORT DEVENS, MASSACHUSETTS

9SO505S 2,ABB Environmental Services, Inc.. -

9505005S L 2



Project: " 77=_.__ _ _ __ Site: fi(,)C ea }it•,( ,
Project Number: (34q C 6 Date: 5- q (c"
Site Identification: -- 7 S -- 13 - 06 Y
Time: Start: ."•Ti End: 1400 Signature of Sampler: .L.j if,

SOIL SAMPLE Equipment Used For Collection: Soil Type:
Field Sample No. 6 [too' [vfHandAuger (L.• ,•). [ Clay

]S.S. Split Spoon [ [Sand
SJ ._u,.t-- [ [Shovel [ O organic

Depth of Sample Vrt[V4'and Spoon [ [Gravel
I Aluminum Pans

Field GC Data: [ ] Field Duplicate Collected [ 2 SS Bucket

Duplicate ID_[ Z• JŽ.2 .L± __i"• ,iUO

Type Of Sample Collected: Sample Location Sketch:
rDiscrete []Yes
[ [ Composite [V No S.!p ty, C1

-- " JSample Observations:
[]Odor

] Color

SAMPLES COLLECTED Method Fraction Volume Preservation Sample Sample Bottle

Analysis Number Code Required Method Collected ID Numbers

[ VOC LM19 SV (2) 2OZ AG 4DEGC [C4 /
I SVOC LM18 SS (1) 16 OZ AG[____/_/ _/

[1Vf PestIPCB LH16 SS [___/_/_/

LH10 [ ] / /
[4 PAL Inorganics See Below SS [." / / /

] Explosives LW1 2 SS [] I / I
[%vTPHC 418.1 SSi r" ' / I

LeadOnly JD17 SS [] / / I
TOC 415.1 SS [ ] I I
TCLP 1311 SS 4 DEGC -i-'t,.[V1 / t10£ E-Pt IVP H (1) 16 OZ AG

PAL Inorganics: ICP Metals (JS16: AS (JD19); SE (JD15): TL (JD24); SB (JD25); PB (JD17); HG (JB10).

NOTES/SKETCH

H t_ _,,,__2._1 OcS..

S5 7oFo

FIGURE 4-7
SURFACE SOIL SAMPLE DATA RECORD

PROJECT OPERATIONS PLAN
FORT DEVENS, MASSACHUSETTS__

ABB Environmental Services, Inc.
P505005S L 2



Project: _______________ Site: Ao, C •57 P•, -"• L ,
Project Number: 09_144,0S Date: ,.! {llpý
Site Identification: _ _ _S-____ ___7_
Time: Start: ±f -5' End: 1 ,-Z Signature of Sampler: 1 .(alrC, .

SOIL SAMPLE Equipment Used F pr Collection: .. Soil Type:
Field Sample No. f1H Wand Auger (.2f C'.tA [] Clay

S.S. Split Spoon [ [Sand
l, [ ],,.Shovel [ [Organic

Depth of Sample -[Hand Spoon [ ] Gravel
]Aluminum Pans

Field GC Data: [V]Field Duplicate Collected I SS t#i - .

Duplicate ID 391 570• 0 w0j0( { .A ,)

L" S"T I). ' •LHLA"V I S 2 Typ27 .Of Sample Collected: L f Sample Location Sketch:
[L"Discrete
SComposite

Sample Observations:
[ Odor

] Color

SAMPLES COLLECTED Method Fraction Volume Preservation Sample Sample Botte

Analysis Number Code Required Method Collected ID Numbers

[60'VOC LM19 SV (2) 2OZ AG 4 DEGC [Cj / / I
[PrSVoC LM18 SS (1) 16 OZAG [, I ' ;
[tPestiPCB LH16 SS/I / /

LH10 / [l
[.iPAL Inorganics See Below SS[" /
[ Explosives LW12 SS [1] /

•LV TPHC 418.1 SS V[,' / /
[Lead Only JD17 SS [1 / I I

[ TOC 415.1 SS / I /
TCLP 1311 SS 4DEGC/1 et16OZ AD / / !

Inorganics: ICP Metals (JS16: AS (JD19); SE (JD15); TL (JD24); SB (JD25); PB (JD17); HG (JB10).

NOTES/SKETCH

( o-0-700 75" C b, C

a --•.l 0 --2-'7

FIGURE 4-7

1QQ_ ~ IL j I 4-S .,URFACE SOIL SAMPLE DATA RECORD

* PROJECT OPERATIONS PLAN
FORT DEVENS, MASSACHUSETTS

ABB Environmental Services, Inc.
9505005S L 2



Project: 1 ?.fsSite: A 0 c 57 ilrf~q
Project Number: 071 LH+. 07? Date: 7
Site Identification: (*,!'ý F4"e • ,_, -7 •-O ',.

Time: Start: 5 4 S ,' End: Signature of Sampler: E c4
SOIL SAMPLE Equipment Used For Collection: Soil Type:

<___________ [,vfi-and Auger [- "-" ClaField Sample No. <--V t"L- [ a Augr ,Clay
] S.S. Split Spoon 7 [ [Sand

[I [ ,hovel [ Organic
Depth of Sample and Spoon Gravel

]Aluminum Pans
Field GC Data:I [ Field Duplicate Collected [ Bucket .

Duplicate ID 1[. 0.)

Typ Of Sample Collected: Sample Location Sketch:
Discrete [[ IYes

-]Composite [YNo &r )%re {

J1W*C7~OSample Observations:
I [Odor

]Color

SAMPLES COLLECTED Method Fraction Volume Preservation Sample Sample Bottle

Analysis Number Code Required Method Collected ID Numbers

['•VOC LM19 SV (2) 20Z AG 4 DEGC [C . / /
[ j'SVOC LM18 SS (1) 16 OZAG [ 41- / I /
Iv}"Pest/PCB LH16 SS - " /

LH10 [] / / /
[v4 PAL Inorganics See Below SS [v-< / /

[Explosives LW12 SS [] /
[ •]-rPHC 418.1 SS ('-1 / "
[ Lead Only JD17 SS [ / '

TOC 415.1 S, (I ] / I
TCLP 1311 SS 4DEGC/fIý.OPH-[v /

V E. pto41V F~q (1) 16OZAG
Inorganics: ICP Metals (JS16; AS (JD19): SE (JD15); TL (JD24); SB (JD25); PB (JD17): HG (JB10).

NOTES/SKETCH

""C-ýN C I ca-< n-e O s a"

(o- os

.ST Lo t t- L-VA -V7,S

FIGURE 4-7

SURFACE SOIL SAMPLE DATA RECORD
PROJECT OPERATIONS PLAN

FORT DEVENS, MASSACHUSETTS
ABB Environmental Services, Inc.

9505005S L 2



Project: " Site: Aoc Ar -
Project Number: t_ _ .OS Date: 5hI ct19<3

Site Identification: S7 5-cl 6-O-TY
Time: Start: r) End: i 6;W Signature of Sampler: 16iAt-)I -. " --

SOIL SAMPLE Equipment Used Fpr ollection: Soil Type:
Field Sample No. z',_.-, ['fHand Auger (CILfJ.-- f .) [ IClay

" I S.S. Split Spoon [ Sand
I Shovel [ ]Organic

Depth of Sample -.['Hand Spoon 1 Gravel
) Aluminum Pans

Field GC Data:[ ] Field Duplicate Collected, , v - ,
Duplicate ID ________ [7- A

Typ' Of Sample Collected: Sample Location Sketch:
[Discrete Yes

V [ [IComposite . ,t
Sample Observations:

[ Color

SAMPLES COLLECTED Method Fraction Volume Preservation Sample Sample Bottle

Analysis Number Code Required Method Collected ID Numbers

"[Y.4 VOC LM19 SV (2) 2OZ AG 4 DEGC [C' ' /
[.4 SVOC LM18 SS (1) 16 OZAG I I /
[,.$'PesttPCB LH16 SS/[_1"_/_/_/

LH10
[',f PAL Inorganics See Below SSI [s4 I / I
[ IExplosives LW12 SS [ ] / '
E,4-TPHC 418.1 SS [']4 / / I

LeadOnly JD17 SS [ ]' / /
TOC 415.1 SS [] / /

LTCLP 1311 SS 4DEG I K
* v FU - -(1) 16 OZ AG

AL-lnorganics: ICP Metals (JS16; AS (JD19); SE (JD15); TL (JD24); SB (JD25); PB (JD17); HG (JB10).

NOTES/SKETCH

T5Y -, 0 o

~~~~ 0 ' -qr,, ,z i -• _ , S ,'7 d::, m)

Lc- 0,S 4-5

.:" FIGURE 4-7

- -• SURFACE SOIL SAMPLE DATA RECORD
P L IV4k~~~J4 PROJECT OPERATIONS PLAN

SfC-e ½ 6f jf- FORT DEVENS, MASSACHUSETTS
S550,L2ABB Environmental Services, Inc.-



Project:___________ ___ Site: -oc) *57 Ptr'ea 5ý
Project Number: _____________________ Date:___________________
Site Identification: 5'7S- qg- 10/
Time: Start: 1630 End: I6~ Signature of Sampler: L/h-CA'UkA

SOIL SAMPLE Equqoment Used For Collection: Soil Type:Field Sample No. [--"-nd'uger C•olaType[___________Hand Auger a "t.? /J• ~~j[]Ca
F S.S. Split Spoon [ ] Sand

,•'-"•§ho •• ./'vJ[]loel []Organic

Depth of Sample ,[PHand Spoon [ ] Gravel
I Aluminum Pans

Field GC Data: Field Duplicate Collected [ I SS Bucket

Duplicate ID I_ _

Type Of Sample Collected: Sample Location Sketch:
[I.? 6

iscrete [ I Yes

V, £) I Composite (L-N4o ~ msz
Sample Observations:

] Odor
I Color

SAMPLES COLLECTED Method Fraction Volume Preservation Sample Sample Bottle
..I sis Number Code Required Method Collected ID Numbers

[VK- C LM19 SV (2) 2OZ AG 4 DEGC C / I

[1'k SDOC LM18 SS (1) 16 OZAG / /
,AVP st1PCB LH16 SS [ / /

[-CPal Inorganics See Below SS / / /,
[]Ixplosives LW1 2 SS JI[] •/ / /

JPH~C 415.1 / /t •oc 415.1 ss , 'g7----
VC ~JCLP 1311 SS 4 DEG C/A\./ /

6'2 Vf/7Tf},• (1) 16OZAG
ILI i. P Inorganics: ICP Metals (JS16; AS (JD19); SE (JD15); TL (JD24); SB (JD25); PB (JD17); HG (JB1O0).

01" NOTES/SKETCH

0 Sf2 Q,.&o I6Lo o-C. o,:. nd.k <.-

16 7 0-0, 03 2 ýak C"J", '5 C

r'rosi- w -n FIGURE 4-7

SSURFACE SOIL SAMPLE DATA RECORD
L - "PROJECT OPERATIONS PLAN

4-.)" FORT DEVENS, MASSACHUSETTS

ABB Environmental Services, Inc.
9505005S L 2



Project: ý2• ' ie • Y -

Project Number: 0(?1944.O Date: r"no•''
SitelIdentification: 0• t"••• ,• -•_

Time: Start: t o' End: [03-17 Signature of Sampler:

SOIL SAMPLE Equipment Used Fgr ryollection: Soil Type:

Field Sample No. :'?ý [vfHandAuger ( o .a.',- cfll ]Clay
[ I S.S. Split Spoon I Sand

Sof Sample [ IShovel ]Organic
Depth of Sample [[..l'Hand Spoon [ ] Gravel

[ ]Aluminum Pans

Field GC Data: [ Field Duplicate Collected [ SS Bucket

Duplicate ID 0[

Type Of Sample Collected: Sample Location Sketch:
I -ýscrete [ EYes
[ ]Composite M No 'y• (_

. _ 3. Sample Observations:
[]Odor __ _ _

see e )• []Color

SAMPLES COLLECTED Method Fraction Volume Preservation Sample Sample Bottle

al sis Number Code Required Method Collected ID Numbers

V LM19 SV (2) 2OZ AG 4DEGC ' ' '

F.1SV C LM18 55 (1)16 OZ AG [
[I4,Pes CIB LHI6 SS [ / /

LH10 / / /

[4'"PAL In rganics See Below SS / / /

[I PExplosil es LWI 2 SS (I,<TPHC El418.1 Sj/_ _

11 Lead ly JD17 SS /_ /_I
TOC 415.1 SS_ _/ _/

TCLP 1311 SS4 DEG Cjlm [I " / I*(1) 16OZ AG
• I• 1 ganics: ICP Metals (JS1 6; AS (JD19): SE (JD15); TL (JD24); SB (JD25); PB (JD17); HG (JB10).

NOTES/SKETCH

L~ "_

S) S'7i 103 tS-o ,c, 3-3,S7 u (a it-d OAk

63' (A'? rxot LLrFl 4-

SURFACE SOIL SAMPLE DATA RECORD
* , '4 i-.je ... eL,¢- PROJECT OPERATIONS PLAN

FORT DEVENS, MASSACHUSETTS
ABB Environmental Services, Inc.

9505005S L 2



Project: ,iSite:7
Project Number: C I +LI ort Date:
Site Identification: 6'7$- q -2; .- . ' '

Time: Start: tO3b End: ji04 Signature of Sampler: t Jl1 -L -• •CI'5

SOIL SAMPLE Eqyipment Used For Collection: Soil Type:

Field Sample No. XL.t [Y' Hand Auger ((z...•: ] Clay
I ] S.S. Split Spoon j [ ]Sand

- ,Shovel [ ]Organic
Depth of Sample [j Hand Spoon [ ] Gravel

[ ]Aluminum Pans

Field GC Data: [ ] Field Duplicate Collected [ ] SS Bucket

Duplicate ID [_]

TypyOf Sample Collected: Sample Location Sketch:
[ v Discrete

[IComposite

Sample Observations:
[)Odor

]Color

SAMPLES COLLECTED Method Fraction Volume Preservation Sample Sample Bottle

Analysis Number Code Required Method Collected ID Numbers

I VOC LM19 SV (2)2OZAG 4DEGC [/ C
[SVOC LM18 SS (1)16OZAG [ / /

Pest/PCB LH16 SSI[ " ' "

LH10O
PAL Inorganics See Below SS / "

[ Explosives LW1 2 SS / " /
TPHC 418.1 SS / / I

[ Lead Only JD17 SS I / ' /
[ TOC 415.1 SS / /

TCLP 1311 SS 4DEGC [C/ /
(1) 16 OZAG

PAL Inorganics: ICP Metals (JS1 6; AS (JD19); SE (JD15): TL (JD24); SB (JD25); PB (JD17); HG (JB10).

NOTES/SKETCH

$F 7TL2•OO os- o-o,5- WtfeI C, 0 . S]+ -oo q

0-0, rr-, rQ r,,4-- n5q

0 rJ> )trSo .~ Co01k2 c -( FIGURE 4-7
SURFACE SOIL SAMPLE DATA RECORD

PROJECT OPERATIONS PLAN
FORT DEVENS, MASSACHUSETTS

ABB Environmental Services, Inc.
9505005S L 2



Project: h_ _ ___r__ Site: ADOC 57 1Tc 3
Project Number: o[ I ,ft 4.C Date: 5 " 2-0o1qa
Site Identification: •75--- ! ,,&
Time: Start: foq5 End: 1O5S Signature of Sampler!'"l rf'ajL •

SOIL SAMPLE Equpment Used For Collection: Soil Type:
Field Sample No. srcY;an Auger ("Q4) [ ] Clay

]S.S. Split Spoon [ ] Sand
[ ]Shovel [[Organic

Depth of Sample seg. 6& ow [v4 and Spoon [ ] Gravel
]Aluminum Pans

Field GC Data: [u cField Duplicate Collected [ ,i - '-' ",.

Duplicate ID ________

TYRO Of Sample Collected: Sample Location Sketch:
Discrete

__~~ -5 t .,[I Composite NKo(e

Sample Observatiorqs:
['vI Odor p~i:

Color _

SAMPLES COLLECTED Method Fraction Volume Preservation Sample Sample Bottle

Analysis Number Code Required Method Collected ID Numbers

[V"VOC LM19 SV (2) 2OZ AG 4 DEG C [,' / / '
[-1.SVOC LM18 SS (1) 16 OZAG ['4 / /
[V Pest/PCB LH16 SS [ I

LH10[
[-' PAL Inorganics See Below SS [vt / '

[Explosives LWI2 SS / /
[Vf"TPHC 418.1 SS [yr ' /
[] Lead Only JD17 SS El ] /

TOC 415.1 SS ] / /
TCLP 1311 SS 4 DEG CjfL.I4--, I* Pý4 r _Ph (1) 16OZAG

PAL Inorganics: ICP Metals (JS16; AS (JD19): SE (JD1 5); TL (JD24); SB (JD25); PB (JD17); HG (JB10).

NOTES/SKETCH

T:00 0 _ c_ _

SF97 i30o 0- ss -,06 g-

FIGURE 4-7

£1)0 ,r SURFACE SOIL SAMPLE DATA RECORD

PROJECT OPERATIONS PLAN
44 iq \/I SK, IFORT DEVENS, MASSACHUSETTS

5ABB Environmental Services, Inc.-
9505005S L 2



Project: DJe Vy 1 Site: Ao c r [5r-'i
Project Number: V .q o Date: 7-2O i,
Site Identification: 9% - I -
Time: Start: 00O End: ( 2.O Signature of Sampler: f

SOIL SAMPLE Eqipment Used For (:oflection: Soil Type:
Field Sample No. -•. . [-rfl-and Auger (c •,,"on[ ] Clay

F IS.S. Split Spoon[ Sand

],hovel [ ]Organic
Depth of Sample V-- A,•- [Hand Spoon [ ] Gravel

[ ]Aluminum Pans
Field GC Data:] ]Field Duplicate Collected [ SS" Buket '

Duplicate ID _ [v .I...2 L ... ,.LI-

Typq Of Sample Collected: Sample Location Sketch:
rDiscrete [ LYes
[ [Composite ,] No CU

~ ~ Sample Observations:I
I[ [Odor
[]Color

SAMPLES COLLECTED Method Fraction Volume Preservation Sample Sample Bottle

SNumber Code Required Method Collected ID Numbers

[.f VOC LM19 SV (2) 2OZ AG 4 DEG C [',1 I I
[a SVOC LM18 SS (1) 16 OZAG [4- / / I
[.,'(PestfPCB LH16 SS/ [I ' ' /

LH10 I
[-e,4 PAL Inorganics See Below SS {v/ I /
[ I Explosives LW12 SS [[ / / I
[,4fTPHC 418.1 SS [,4 I / /

[Lead Only JD17 SS [ ] / /
[[TOC 415.1 SS [] / I /

T P 1311 SS 4 DEG C/ .OI,-[C4 / '

PAL In(organi : Metals (JS16; AS (JD19): SE (JD15); TL (JD24); SB (JD25); PB (JD17); HG (JB10).

NOTES/SKETCH

eo-r, 5" -r

FIGURE 4-7
tj C g SURFACE SOIL SAMPLE DATA RECORD

o0-nl 2t/MS) PROJECT OPERATIONS PLAN
S R- iTil-A . A4•4T-LZ,-. . FORTDEVENS, MASSACHUSETTS

95 5 L ABB Environmental Services, Inc.-
9505005S L 2



Project: bpikV3 Site: A21c -5,7 -Pr 3
Project Number: o9 ht'4. 02 Date: i5,120
Site Identification: h-r;,- S aml)L

*Time: Start: Ij I End: Signature of Sampler: lo I-

SOIL SAMPLE Eqypnent Used For Collection: Soil Type:

Field Sample No. Hand Auger [ Clay
I IS.S. Split Spoon " [ ] Sand

(7,~I I ]Shovel [ I Organic
Depth of Sample 4Yv "and Spoon [ ] Gravel

I ]Aluminum Pans

Field GC Data: [I] Field Duplicate Collected I ] SS eBucket-, . l'
Duplicate ID [_____-S__01-)

TyRpOf Sample Collected: Sample Location Sketch:
f Discrete I ] Yes

Sample Observations:
I Odor
] Color

SAMPLES COLLECTED Method Fraction Volume Preservation Sample Sample Bottie

SNumber Code Required Method Collected ID Numbers

["f/VOC LM19 SV (2) 2OZ AG 4 DEGC C, / C /
[P "VOC LM18 SS (1) 16 OZAG / / /

Pest/PCB LH16 SS// I /
LH10 [ / / /

[v(PAL Inorganics See Below SS "
[]1.Explosives LW12 SSj [ / / /
[,1 TPHC 418.1 SS [ (4 / I I

I1 Lead Only JD17 SS [] / / I

I TOC 415.1 SS [] / I I
[ ]TCLP . . .1311 SS 4 DEGC/Ct%.!#O•4[14" / I /

4 rgTCLIP131S 
(1) 16 OZ AG 4DGCIeýI

PAInorga...s: CP Metals (JS16; AS (JD19): SE (JD1 5); TL (JD24); SB (JD25); PB (JD17): HG (JB10).

NOTES/SKETCH

FIGURE 4-7SURFACE SOIL SAMPLE DATA RECORD
PROJECT OPERATIONS PLAN

8"t-[b z • " HL•bv sW o3 FORT DEVENS, MASSACHUSETTS
ABB Environmental Services, Inc.-

9505005S L 2



Project: _______________ Site: 6OC 5q J ea 3
Project Number: 09 1 q 11. O Date: 512-0
Site Identification: S2 S -- q &- 3•• I . P
Time: Start: i End: 1-V-0 Signature of Sampler: Ei ,c.,

SOIL SAMPLE Equipment Used For Collection: Soil Type:

Field Sample No. ,) . [I 'LHand Auger ('tL clay
S.S. Split Spoon , Sand

[ ] ýhovel [ ] Organic
Depth of Sample L", " ) 4-'and Spoon ] Gravel

Aluminum Pans

Field GC Data: [ ] Field Duplicate Collected [ ] SS Bucket
Duplicate ID [_]

Ty4 Of Sample Collected: Sample Location Sketch:
JUýL P- DiscreteI]'e

(IComposite 0 3o "I "f
SJ-Sample Observations:

[]Odor
I Color

SAMPLES COLLECTED Method Fraction Volume Preservation Sample Sample Bottle

Analysis Number Code Required Method Collected ID Numbers

[ ] VOC LM19 SV (2) 2OZAG 4DEGC [/ I
]SVOC LM18 SS (1) 16OZAG / / /

PestIPCB LH16 SS / / /
LH10'

PAL Inorganics See Below SS / /
Explosives LW12 SS [ / /
TPHC 418.1 SS [ / I
Lead Only JD17 SS I / I
TOC 415.1 SS [ / /
TCLP 1311 SS 4 DEGC [ I /

(1) 16 OZAG
PAL Inorganics: lOP Metals (JS16: AS (JD19): SE (JD15); TL (JD24). SB (JD25): PB (JD17); HG (JBIO).

NOTES/SKETCH

95505 LVo 3 L 2

on
~C r c2c½ FIGURE 4-7

Ob SURFACE SOIL SAMPLE DATA RECORD
PROJECT OPERATIONS PLAN

FORT DEVENS, MASSACHUSETTS
950500S L 2ABB Environmental Services, Inc.



Project: _ _ _ _ _ __ Site: r) 5
Project Number: c13 11 LI. r),?, Date: _ 5_ _ _ _ _ _ __"____

Site Identification: - C " -0 i

Time: Start: Q" 15 End: 0345- Signature of Sampler:

SURFACE WATER INFORMATiON Type of Surface Water: Equipmeo d For Collection:

[ ] Stream [ ] River ne, Grab Into Bottle
___d__mpeNo,_, ____W____th__ (ft) [ ]Pond/Lake ][ Seep ]Bomb Sampler

Depth of Sample 
Pump

From Top of Water (ft) Temperature ______ Dog, C. Sample Location Sketch: s

Spec. Cond. _____ I±MHOS/CM PpH 0t. Units

Field GC Data: [ I Field Duplicate Collected Velocity Measurements Obtained?

Duplicate ID [ ] Yes, See Flow Measurement Data Record

SEDIMENT INFORMATION quipment Used For Collection: Sediment Type:

ravity Corer [ ] Clay
Field Sample No. ] S.Splt Spoon [ ] Sand

Dredge ] Organic
Depth of Sediment Sample ., (It) ] Hand Spo ""- [ ] Gravel

Field Gc Data: [ Field Duplicate Collected S] Aluminum P

Duplicate Id ISBucket

pe Of Sample Collected: Sample observations:

I Discrete [ Odor

Composite [ ] Color

SAMPLES COLLECTED
Method Faction Preservation Volume Sample Sample Bottle

Analysis Number Code Method Required Collected ID Numbers

SUM20 VP HCL, 4DEGC (4)40ML

[-f VOC UM18 MS 4DEGC (2)1 LAG [ I - I

iV~, PesVPCB UH02 EC 4 DEG C (2) 1 LAG [ ] / I I
•..-• UH13 /../

PAL Inorganics (Specified Below) (f•7` I N HNO3 TO pH<2 I L P-CUBE [ ] /- /.

] Lead Only SD20 N HNO3 TO pH<2 [ / / /
[ Explosives UW19 LC 4DEGC (3)1 l AG [ ] ' /_ _/

UW32 I I

TPHC 418.1 0 H2SO4 TO pH<2 1 LAG / /.-

TOC 415.1 0 H2SO4TOpH<2 1L P-CUBE / I

Anions TF22 S H2SO4TOpH<2 1 L P-CUBE / /
TT1O C 4DEGC 1 L P-CUBE I /
310.1 N HNO3 TO pH<2 1 L P-CUBE / /

]TSS Only 160.2 C 4 DEG C 1 L P-CUBE / /

[ H20 Quality (Specified Below) S H2SO4 TO pH<2 1 L P-CUBE / I
C 4 DEG C I L P-CUBE / /
N HNO3 TO pH<2 1 L P-CUBE C /

, ] Coliform 303,909 4 DEG C (1) 40Z / /

j/-,S .L Sterle~

Method Fraction Preservation Vme Sample Sample Bottle

Analysis Number Code Method Required Collected ID Numbers

VOC LM19 SV 4DEGC (2)2OZAG / I I

[ SVOC LM18 SS (1) 16OZAG / ' '

[ Pest/PCB LH16 SS C]/ . /
LHI0 / -

PAL Inorganics See Below SS / "- /

Explosives LW12 SS / -/ -

TPHC 418.1 SS / /
Lead Only JD17 SS /

TOC 415.1 SS []//
TCLP 1311 SS 4DEGC (1) 16 OZAG / /

NOTES
PAL Inorganics: ICP metals (SS10); AS (SS2): SE (SD21); TL (S09); SB (SD20); HG (SBOt).
H20 Quality: P04 (TF27); TKN (TF26); NIT (TF22); CL/S04 (TT10); TSS (160.2); ALK (301.0); Hardness.
All parameters collected as totals, ie: non Filtered

PAL Inorganics: ICP metals (JS16; AS (JD19); SE (JD15); TL (JD24); SB (JD25); PB (JD17); HG (JB10).

1o • 5LpLL-.' +epF ' ,• A -A Q Z--. FIGURE 4-10

SURFAiE WATER AND SEDIMENT SAMPLE FIELD DATA RECORD

C'S' ,W s;<;, t'•• auqyt. S 6ý t •i, 'SS S-cur-_ PROJECT OPERATIONS PLAN
a0!,-Pr&f- 1 -&-n CU -an -2- C FORT DEVENS, MASSACHUSETTS

th) ,ABB Environmental Services, Inc. -
9505005S L 3



FIELD DATA RECORD - GROUNDWATER SAMPLING

PROJECT JUSAEC / Devens AOC 57 FIELD SAMPLE NUMBER - 7K STUDY AREA! AOC 57 C. I

SITE ID -F i-OZK SITETYPE [WELL DATE

ACTIVITY ISTART /3vv END • I JOB NUMBER LO7/ e- --- FILE TYPE c

- C~ WEATHER IW',

WATER LEVEL I WELL DATA PROTECTIVE ( ?'- PROTECTIVE

MEASURED "I HISTORICAL ! FT R CASING STICKUPI WELL
WELLDEPTHI ,7-' FT~rOR) WELL DEPTH R. (FROM GROUND) S ICKP o FT DIFFERENCEG L

DEPTH TO SCREEN WELL WELL
WATER 2- FT 7OR) LENGTH FT DIAMETER I IN MATERIALL
HEIGHT OF , p- TI WELL YES NO N/A

WATER COLUMN / ' FT x __ GALIFT ( INCH WELL) = INTEGRITY: CAP V
CASING "

PID PID COLLAR
AMBIENT AIR P pPM WELL MOLT-H PP TOTAL VOLUME PURGEDEU GD LOCKEDOA

PURGE DATA

PURGE VOLUME (gallons) 0 •-15 0. 4-- /, - SAMPLE OBSERVATIONS:

PURGE RATE (gpm) r--l CLEAR

TEMPERATURE (degreesC) /_, 1A1. /, / E COLORED &..L •-

pH (units) -___ L, & IEli CLOUDY

') - , -.-- z, 1." TURBID

SPEC. COND. (uhmoslcm) 0', 1 1S 0, 3• O 1,, ODOR___________

TURBIDITY (ntu) E*5-9 Ad/3" l _ _'___ OTHER (see notes)

REDOX POTENTIAL (+/- my)

EQUIPMENT DOCUMENTATION

PURGING SAMPLJNG DECON FLUIDS USED WATER LEVEL EQUIPMENT USED

[v ~ PERISTALTIC PUMP LI] METHANOL ELECTRIC COND. PROBE
SUBMERSIBLE PUMP LIQUINOX FLOAT ACTIVATED
BLADDER PUMP POTABLE WATER KECK INTERFACE PROBE

-1 PVC/SILICON TUBING DEIONiZED WATER
TEFLON/SILICON TUBING STEAM CLEANING
BAILER NITRIC ACID
IN LINE FILTER Li NUMBER OF FILTERS USED _ _

ANALYTICAL PARAMETERS
•P A/f P• METHOD FRACTION PRESERVATION VOLUME SAMPLE SAMPLE BOTTLE

NUMBER CODE METHOD REQUIRED COLLECTED ID NUMBERS
6VOC VMS3-WA HCL / 4 DEG. C 3 X 40 ML / /

E•VOC VMSl-WA HCL / 4 DEG. C 3 X 40 ML / /
msVoC SMVl-WA 4 DEG. C 2X1 LAG I /
[•]>•VOC SMV3-WA 4 DEG. C 2X1 LAG r--I / /
E'PEST/PCBs PST1-WA 4DEG. C 2X1 LAG / /

HERBICIDES HB61-WA 4DEG. C 2X1 LAG EJ / /
PAL INORGANICS CT'm/L + FGt-- (see notes) HNO3 to pH <2 1 x 1 L P - /

=SULFATE NITRATE/NITRITE USEPA 300 4 DEG. C 1 X 50 ML P / /
=SULFIDE USEPA 376.1 NAOH to pH >9 1 X 500 ML P m / /
=IRON ONLY ICP1-WA HNO3 to pH <2 1 x 1 L P-Cube EJ / /

'FERROUS IRON FIELD METHOD - -- I-] /
=TOTAL PHOSPHORUS USEPA-365 4 H2SO4 to pH <2 1 X 50 ML P E' /
=AMMONIA NIROGEN USEPA-350.1 H2SO4 to pH <2 1 X 400 ML P _ _/ /

=TOC USEPA-415.1 H2SO4 to pH <2 1 X 500 ML AG
rTSS ONLY USEPA-160.2 4 DEG. C 1 X 1 L P r-/_/_/
=METHANE / CARBON DIOXIDE _____/ /

NOTES -*, , - , .. - r.
(1) PAL INORGANICS: ICP METALS (ICP1-WA AND ICP2-WA), HG (HGCI-WA) - i r '. / I . L I -- , -

SIGNATURE: S Lo cLJA-C SO

RECEIVED BY:

GWFORM15.XLS/GENERIC 5/15/98



FIELD DATA RECORD - GROUNDWATER SAMPLING

PROJECTFUSAEC / Devens AOC 57 FIELD SAMPLE NUMBER t4,503X)I STUDY AREA! AOC 46 C

ITEID SITE TYPE IWELL DATE I

CTIvry ISTART q -- END JOB NUMBERI J'/4'-O FILE TYPE Iw

WEATHER LAZ C

WATER LEVEL I WELL DATA ,PORT
ePROTECTIVE PROTECTIVE _______

MEASURE •TO HISTORICAL CASING STICKUP CASING / WELL
LL DEPTH FT OR WELL DEPTH I _4r< FT (OR) (FROM GROUND) FTJ DIFFERENCE

DEPTH TO _SC RE EN C> WELL'NI WELLL
WATER LENGTH DIAMETER J! MATERIALl :

HEIGHT OF [J 7 ]WELL YES NO N/A
WATER COLUMN 1 FT x GAL/FT ( INCH WELL) = INTEGRITY: CAP y_

CASING - 71"
PID PID [ ] COLLAR - 71_
AMBIENT AIR I WELL MOUTH PPM TOTAL VOLUME PURGED GAL LOCKED - 7

PURGE DATA

PURGE VOLUME (gallons) / 1 ,_ ,__ SAMPLE OBSERVATIONS:

PURGE RATE (gpm) 0, z25/t ;s-0 i CLEAR

TEMPERATURE (degreesC) /, Z- 1"! / I D COLORED

pH (units) _______ 4, (.._" I- CLOUDY

S R~tGI~-{t4 r . /' 4", , __,___ ____ 7_ TURBID CLZA_ .i L

SPEC. COND. (uhmos/cm) 0, ell , , - ODOR

TURBIDITY (ntu) ?5 i_ _ _ _[--_ OTHER (see notes)

REDOX POTENTIAL (+1- my)

EQUIPMENT DOCUMENTATION

PURGING SAMP NG DECON FLUIDS USED WATER LEVEL EQUIPMENT USED
- PERISTALTIC PUMP EJ METHANOL L' ELECTRIC COND. PROBE

SUBMERSIBLE PUMP LIQUINOX FLOAT ACTIVATED
BLADDER PUMP POTABLE WATER KECK INTERFACE PROBE
PVC/SILICON TUBING DEIONIZED WATER
TEFLON/SILICON TUBING STEAM CLEANING
BAILER NITRIC ACID

v IN LINE FILTER NUMBER OF FILTERS USED

ANALYTICAL PARAMETERS
METHOD FRACTION PRESERVATION VOLUME SAMPLE SAMPLE BOTTLE
NUMBER CODE METHOD REQUIRED COLLECTED ID NUMBERS

E'VOC VMS3-WA HCL / 4 DEG. C 3 X 40 ML r--

mVOC VMS1-WA HCL /4 DEG. C 3 X 40 ML /-/
r-'SVOC SMV1-WA 4 DEG. C 2X1 LAG [ I
RSVOC SMV3-WA 4 DEG. C 2X1 LAG r--

PEST/PCBs PST1-WA 4 DEG. C 2X1 LAG rI]
=HERBICIDES HB61-WA 4 DEG. C 2 X1 LAG E
E•PAL INORGANICS (see notes) HNO3 to pH <2 1 x 1 L P ---

=SULFATE NITRATE/NITRITE USEPA 300 4 DEG. C 1 X 50 ML P m'1
=SULFIDE USEPA 376.1 NAOH to pH >9 1 X500 ML P r--
=IRON ONLY ICP1-WA HNO3 to pH <2 1 x I L P-Cube

[FERROUS IRON FIELD METHOD - -- r--
=TOTAL PHOSPHORUS USEPA-365.4 H2SO4 to pH <2 1 X 50 ML P I--"]

=-AMMONIA NIROGEN USEPA-350.1 H2SO4 to pH <2 1 X 400 ML P 1
[ITOC USEPA-415.1 H2SO4 to pH <2 1 X 500 ML AG
=TSS ONLY USEPA-160.2 4 DEG. C 1 X 1 L P /--
=IMETHANE / CARBON DIOXIDE r -

NOTES -
(1) PAL INORGANICS: ICP METALS (ICPI-WA AND ICP2-WA), HG (HGCI-WA) l Jý LLt

SIGNATURE:

RECEIVED BY:

GWFORM15.XLS/GENERIC 5/15/98



FIELD DATA RECORD - GROUNDWATER SAMPLING

PROJECT IUSAEC Devens AOC 57 FIELD SAMPLE NUMBER I'Vi X'5LO"1 ,( 0 STUDY AREA / AOC I --

SITE ID T -- 09 Y SITETYPE [WELL DATE

ACTIVITY ]START Ci3S END O,• .' JOBNUMBER[ -11' qq-c-. FILETYPE cGw

WEATHER CCiA(-. 6"

WATER LEVEL I WELL DATA

PROTECTIVE PROTECTIVE

MEASURED HISTORICAL I CASING STICKUP CASING/WELL
WELL DEPTH OR WELL DEPTH :'". FT (TOR) (FROM GROUND) [ - FTCJ DIFFERENCE FT

DEPTH TO ASCREEN WELL WELL
WATER FT (TOR) LENGTH 3 FT DIAMETER 7N MATERIALW

HEIGHT OF WELL YES NO N/A
WATER COLUMN F- F GAL/FT ( INCH WELL) GALNOL INTEGRITY: CAP J

CASING -7-
PID iID 1 f COLLAR _
AMBIENT AIR LpM WELL MOUTH P TOTAL VOLUME PURGED GAL LOCKED

PURGE DATA

PURGE VOLUME (gallons) 2. L.- ( - ____SAMPLE OBSERVATIONS:

PURGE RATE (gpm) -,, -,, "__ CLEAR

TEMPERATURE (degreesC) o., o 10,q E_'l- COLORED

pH (units) _'__]__ 0  (,. 2. D CLOUDY

TURBIDITY (ntu) TURBID________

SPEC. COND. (uhmos/cm) loci _ __ODOR

4~~ru E).l ____________ ___ ___ OTHER (see notes)

REDOX POTENTIAL (+/- my)

EQUIPMENT DOCUMENTATION

PURGING SAMPLING DECON FLUIDS USED WATER LEVEL EQUIPMENT USED
SPERISTALTIC PUMP METHANOL ELECTRIC COND. PROBE

SUBMERSIBLE PUMP LIQUINOX L- FLOAT ACTIVATED
BLADDER PUMP POTABLE WATER KECK INTERFACE PROBE

Li [• PVC/SILICON TUBING DEIONIZED WATER
TEFLON/SILICON TUBING STEAM CLEANING
BAILER NITRIC ACID
IN LINE FILTER F1NUMBER OF FILTERS USED

ANALYTICAL PARAMETERS
ZPA-VOS METHOD FRACTION PRESERVATION VOLUME SAMPLE SAMPLE BOTTLE

NUMBER CODE METHOD REQUIRED COLLECTED ID NUMBERS
[1VOC VMS3-WA HCL / 4 DEG. C 3 X 40 ML - I

-- VOC VMS1 -WA HCL /4 DEG. C 3 X 40 ML l / /
Fv-SVOC SMVl-WA 4 DEG. C 2X1 LAG r /

-- SVOC SMV3-WA 4 DEG. C 2X1 LAG El / I
-PEST/PCBs PST1-WA 4 DEG. C 2X1 LAG E / /

=-HERBICIDES HB61-WA 4 DEG. C 2X1 LAG El ! /
-PAL INORGANICS (see notes) HNO3 to pH <2 1 x 1 L P / /

F=SULFATE NITRATE/NITRITE USEPA 300 4 DEG. C 1 X 50 ML P -- / /
='SULFIDE USEPA 376.1 NAOH to pH >9 1 X 500 ML P r- /
=IRON ONLY ICP1-WA HNO3 to pH <2 1 x I L P-Cube -- /

rlFERROUS IRON FIELD METHOD - - E /
=-TOTAL PHOSPHORUS USEPA-365.4 H2SO4 to pH <2 1 X 50 ML P -- /
=lAMMONIA NIROGEN USEPA-350.1 H2SO4 to pH <2 1 X 400 ML P r- /
ElTOC USEPA-415.1 H2SO4 to pH <2 1 X 500 ML AG r-
-- TSS ONLY USEPA-160.2 4 DEG. C 1 X 1 L P E/ /
=-METHANE / CARBON DIOXIDE r/

NOTES
(1) PAL INORGANICS: ICP METALS (ICP1-WA AND ICP2-WA), HG (HGC1-WA)

SIGNATURE:

RECEIVED BY:

GWFORM15.XLS/GENERIC 5/15/98



FIELD DATA RECORD - GROUNDWATER SAMPLING

PROJECT JUSAEC / Devens AOC 57 FIELD SAMPLE NUMBER 1f5 -1/ X STUDY AREA, AOC {'Q

ITE ID i -9 - I SITE TYPE [WELL DATE C

ACTIVITY ISTART C, END JOB NUMBER - ,/ i I FILETYPE cW

"WEATHER

WATER LEVEL I WELL DATA
PROTECTIVE PROTECTIVE

MEASURED HISTORICAL CASING STICKUP CASING / WELLWELL DEPTH I/ ' FT WTOR)I (FROM GROUND) '2,' FICSN

DEPTH TO SCREEN WELL WELL
WATER FT (TOR) LENGTH DIAMETER I INJ MATERIAL

HEIGHT OF I WELL YES NO N/A
WATER COLUMN FT x _ GAL/FT __ INCH WELL) = INTEGRITY: CAP

CASING
PID [ ] PID COLLAR
AMBIENT AIRI j i-& PPM WELL MOUTH I- (• PPM TOTAL VOLUME PURGED GALJ LOCKED

PURGE DATA

PURGE VOLUME (gallons) Lj L j-. L SAMPLE OBSERVATIONS:

PURGE RATE (gpm) 2 __/_.,_ ._L i__,_ I CLEAR

TEMPERATURE (degreesC) COLORED t--f, Of- -f c..# _

pH (units) . (° ' _--__ D CLOUDY

TURBIDITY (ntu) ci / __ D TURBID

SPEC. COND. (uhmos/cm) 1, c;l, 45'. I ODOR S,,o4-! PY

S. /to _- OTHER (see notes)

REDOX POTENTIAL (+/- mv)

EQUIPMENT DOCUMENTATION

PURGING SAMPLING DECON FLUIDS USED WATR LEVEL EQUIPMENT USED
PERISTALTIC PUMP El METHANOL ELECTRIC COND. PROBE
SUBMERSIBLE PUMP LIQUINOX FLOAT ACTIVATED
BLADDER PUMP POTABLE WATER KECK INTERFACE PROBE
PVC/SILICON TUBING DEIONIZED WATER
TEFLON/SILICON TUBING STEAM CLEANING
BAILER NITRIC ACID
IN LINE FILTER NUMBER OF FILTERS USED

ANALYTICAL PARAMETERS
-r VH METHOD FRACTION PRESERVATION VOLUME SAMPLE SAMPLE BOTTLE

NUMBER CODE METHOD REQUIRED COLLECTED ID NUMBERS
-VOC VMS3-WA HCL / 4 DEG. C 3 X 40 ML
-- VOC VMS1-WA HCL /4 DEG. C 3 X 40 ML /-/
EýSVOC SMVI-WA 4 DEG. C 2X1 LAG [/ /
-- SVOC SMV3-WA 4 DEG. C 2X1 LAG r/ /
[13PEST/PCBs PST1-WA 4 DEG. C 2X1 LAG E--/'/
=-HERBICIDES HB61-WA 4 DEG. C 2 X1 LAG r/

C]2PAL INORGANICS (see notes) HNO3 to pH <2 1 x 1 L P E/
=lSULFATE NITRATE/NITRITE USEPA 300 4 DEG. C 1 X 50 ML P r/
=lSULFIDE USEPA 376.1 NAOH to pH >9 1 X 500 ML P E/ /
EIRON ONLY ICP1-WA HNO3 to pH <2 1 x I L P-Cube
-'FERROUS IRON FIELD METHOD - -- r--]
=-TOTAL PHOSPHORUS USEPA-365.4 H2SO4 to pH <2 1 X 50 ML P r-/
=-AMMONIA NIROGEN USEPA-350.1 H2SO4 to pH <2 1 X 400 ML P r'"

r-TOC USEPA-415.1 H2SO4 to pH <2 1 X 500 ML AG El
r'TSS ONLY USEPA-160.2 4 DEG. C 1 X 1 L P -l

SMETHANE I CARBON DIOXIDE E--/

NOTES
(1) PAL INORGANICS: ICP METALS (ICPI-WA AND ICP2-WA), HG (HGCI-WA) Cf.- 1 jl ' • • I XX C(jL c

SIGNATURE:

RECEiVED BY:

GWFORM15.XLS/GENERIC 5/15/98



Project: _ _ _ _ _ _ _ __-_,_3 Site: Ao )C E'7 f ree
Project Number: 0!1 114q .08 Date: C211
Site Identification: " rLO-g8-o 0 x / J 7 D- ý -Oi '
Time: Start: _ _ _ _ End: R 60 Signature of Sampler: -

SURFACE WATER INFORMATION Type of Surface Water: Eq upment Used For Collection:

N.. .. [ ] Stream [15w [ Nel., Grab Into Bottle
Field Sample No .50 Water Depth P PondLake (N Seed) [ ] Sampler

From Top of Water (ft) Temperature D'/. Deg. C. Sample LocationSketh, [Yes t. -

Spec Cond. unts • ' [--N, V ± ,
• •oiX ... L. r.• C'/L

Field GC Data: [ ] Field Duplicate Collected Velocity MeaauremeW. Obtained?

Duplicate ID [ ] Yes, See Flow Measurement Data Record

SEDIMENT INFORMATION Equipment Used For Collection: Sediment Type:

Field Sample No. Gravity Corer [ I Clay
S.S. Split Spoon [samnd

Depth of Sediment Sample 'Organic
[- ,Hand Spoon [ Gravel

Field Gc Data: [ ] Field Duplicate Collected [ ] Aluminum Pans

Duplicate d[ ]SS Bucket

DV. 15 &--%0 i
Typ'Of Sample Collected: Sample Observations:
JA Discrete [ ] Odor

]Composite [Color

SAMPLES COLLECTED
Method Faction Preservation Volume Sample Sample Bottle

Analysis Number Code Method Required Collected ID Numbers

UM20 VP HCL, 4 DEG C (4) 40 ML (4' / I /
[4 SVOC UM18 MS 4 DEG C (2) 1 LAG[(' / / /
[vl Pest/PCB UH02 EC 4 DEG C (2)1 LAG [.t / / I

UH13/[' PAL Inorganics (Specified Below) N/NJ - HN03 TO pH<2 1 L P-CUBE [" /

LeadOnly SD20 N HNO3TOpH<2 [ ] /
Explosives UW19 LC 4 DEG C (3) 1 t. AG [ ] /

UW32 /
[1 TPHC 4181 0 H2SO4TO pH<2 1 LAG [ ] /

TOC 415.1 0 H2SO4TOpH<2 1 LP-CUBE [ / /
Anions TF22 S H2SO4 TO pH<2 I L P-CUBE [ ] /

TT1O C 4DEGC 1 LP-CUBE [] /
3101 N HNO3 TO pH<2 1 L P-CUBE [ ]I

SS Only 160.2 C 4 DEG C 1 L P-CUBE [V/
H ]-120 Quality (Specified Below) S H2SO4 TO pH<2 i L P-CUBE [ ]

C 4 OEG C 1 L P-CUBE [ ]
N HNO3 TO pH<2 1 L P-CUBE [ I /

Coliform 303.909 4DEGC (1) 40Z [ O / 1 /

Method Fraction Preservation Volume Sample Sample Bottle
Analysis Number Code Method Required Collected ID Numbers

[,• VOC LMI9 SV 4 DEG C (2) 2OZ AG C l /
[V SVOC LM18 SS (1) 16 OZ AG1/ /

J" Pest/PCB LH16 SS I(( / /
LH10I[./ / I

[of' PAL Inorganics See Below SS Ii /
[ ],Explosives LW12 SS /
[I 'TPHC 4181 SS /
[ 1,,Lead Only JD17 SS [I /
[yý TOC 415.1 SS /

TC 1311 SS 4D C (1) 16 OZAG

NOTES
PAL Inorganics: ICP metals (SS10); AS (S22); SE (SD21); TL (SD09); SB (SD20); HG (SB01).
H20 Quality- P04 (TF27); TKN (TF26); NIT (TF22): CL/S04 (TT10); TSS (160.2): ALK (301.0); Hardness.
All parameters collected as totals, ie: non Filtered
PAL Inorganics: ICP metals (JS16: S (JD19); SE (JD15); TL (JD24); SB (JD25); PB (JO17); HG (JB10).

inogancs /CP(, t-2 .e.)-z-

L -- FIGURE 4-10

SURFACE WATER AND SEDIMENT SAMPLE FIELD DATA RECORD
_4,o c•t-~-ff PROJECT OPERATIONS PLAN.

"-p 'c ,5G,.,Z •.FORT DEVENS, MASSACHUSETTSABB Environmental Services, Inc.
9505005S L 3



Project: _ _ _ _J__ _ S Site: AO ( C Arect ;l
Project Number: 0 9 1, , 0 iA Date: 21 •
Site Identification: '7W .-q2-MtXi570-% -O?_X
Time: Start: Se? t . End: 3 A 7 Signature of Sampler: F
SURFACE WATER INFORMATION Type of Surface Water. Etpmernt Used For Collection:

eiSape .W,,WDph ]Stream R iver hJe.mpiw, Grab Into Bottle
Fed p [ DPond/Lake [ JSeep •omb Sampler

Depth of Sample C4 L{[iPump{ ,i( n- CI•- t• "

From Top of Water C (ft) Temperature f !' ,&Seg. C. Sample Location Sketch: ( I Yes

Spec. Cond. Z pMHOS/CM OpH 6.'0± Units

Field GC Data: Field Duplcate Collected Velocity Measurements Obtained?
Duplicate ID [ 3 Yes, See Flow Measurement Data Record

SEDIMENT' INFORMATION Equipment Used For Collection: Sediment Type:
Reid Sample No. t t70'2,-do [ Gravity Corer ] 3 Clay

F ] S.S. Split Spoon [4 Sand N Saj 4-
Depth of Sediment Sample 13 (it) [P"adS n (]Organvlc't• r cK" • ,,( t(tt 1[ýHand Spoon 3 Gravel C.-t~
Field Gc Data: I Field Duplicate Collected ] Aluminum Pans

Duplicate Id SS BucketOuplic~~~e Id5 ,5, 6 0 wL•

S' "S 'o IS ~ (12 •( Typ, Of Sample Collected: Sample Observations:
C(4'Daicrete 3 Odor

) Composite [ ] Color

SAMPLES COLLECTED
Method Faction Preservation Volume Sample Sample Bottle

Analysis Number Code Method Required Collected ID Numbers

" VOC UM20 VP HCL. 4 DEG C (4) 40 ML ['./ / '

V• SVOC UM18 MS 4 DEG C (2) 1 LAG 5•.y / /
[(.M"PestIPCB UH02 EC 4 DEG C (2) 1 LAG (,j I /

UH13 I / I
[(v PAL Inorganics (Specified Below) N/N1 HNO3 TO pH<2 1 L P-CUBE[,44 I.
[ ] Lead Only SD20 N HNO3 TO pH<2 [ ] /

[ Explosives UW19 LC 4 DEG C (3) 1 1. AG [ ] /
UW32 /

TPHC 418.1 0 H2SO4TOpH<2 1 LAG ( 3 /
3 TOC 415.1 0 H2SO4TO pH<2 1 L P-CUBE ] 1
[ Anions TF22 S H2SO4 TO pH<2 1 L P-CUBE [ 1 /

TT10 C 4DEGC 1 LP-CUBE [ 1 /
310.1 N HNO3 TO pH<2 1L P-CUBE [

[V4TSS Only 160.2 C 4 DEG C 1 L P-CUBE
H 1-H20 Quality (Specified Below) S H2SO4 TO pH<2 1 L P-CUBE ] ]

C 4 DEG C 1 L P-CUBE [ ]
N HNO3 TO pH<2 1 L P-CUBE [ I

[ Coliform 303,909 4 DEG C (1)4OZ 4 OZ

, - t 1+ C Stenle /

Method Fraction Preservation Volume Sample Sample Bottle
Analysis Number Code Method Required Collected ID Numbers

[•[ VOC LM19 SV 4 DEG C (2) 2OZ AG /
SVOC LM18 ss (1) 16OZ AG ,

(" PestIPCB LH16 SS
LH10 [ ] /

(• PAL Inorganics See Below SS [tr I

[ Explosives LW12 SS [ ] /
[ 4TPHC 418.1 SS A / /

Lead Only JD17 SS [_]_/ _/

TOC 415.1 SS_________
1311 SS (1) 16 OZAG____

NOTES
PAL Inorganics: ICP metals (SS10): AS (SS22); SE (SD21); TL (SO09): SB (SO20); HG (SB1).
H20 Quality: P04 (TF27); TKN (TF26); NIT (TF22); CL/S04 (TTI0); TSS (1602); ALK (301.0); Hardness.
All parameters collected as totals, ie: non Filtered

PAL Inorganics: ICP metals (JS16; AS (JD19); SE (JO15); TL (JD24); SB (JD25); PB (JD17); HG (JB10).

a-c-4-J " " __- -d FIGURE 4-10
""SURFACE WATER AND SEDIMENT SAMPLE FIELD DATA RECORD

* PROJECT OPERATIONS PLAN
FORT DEVENS, MASSACHUSETTS

ABB Environmental Services, Inc.
9505005S L 3



Project:____________________ Site: AO C f57 n1 ~
Project Number: o0 Ifq .a1 Date: .
Site Identiication: q x/ e - -

Time: Start: : End: E4. Signature of Sampler: 1 2• n
SURFACE WATER INFORMA TION Type of Surface Water: Eq'ent dUsed For Collection:

FieldSampleNo.WX 5 70,.•.-/rj,.•OOWater~epth i i[ ]Stream [ ]River [I=Ne .,Grab Into BottleDeplo Sample N Pond/Lake [ I Seep [" Iomb SamplerDepth~~~~~ ofSmpeIVma Pump s%+CftnG iI

From Top of Watr Temperature g. C. Sample Location Sketch: Y AI:,,qqg ný 1? 77 + 1i Iv[No :W Cif 1LAf
Spec. Cond. A CM pH_____ Units T -/e n d -0 T oL-
Field GC Data: Field Duplicate Collected Velocity Measurements Obtained'

Duplicate ID [ Yes, See Flow Measurement Data Record

SEDIENTINFORMA TION Equipment Used For Collection: Sediment Type:

S( I Gravity Corer [ I clay
Redapeo y5J3[IS.S. Split Spoon [OSnd (5%ti.Z)

Depth of Sediment Sample [ _ (it [ I Dredge [vf Organic
S['lHand Spoon Gravel

Field Gc Data: [ J Field Duplicate Collected [ Aluminum Pans ( s• "

Duplicate d[ ] SS Bucket

142 T.0 Sample Observations:qXTypf Sample Collected:
~yy)jy ~ g ~ [wDiccrete []Odor ________

~ (Composite [ýfColor ______ _____

SAMPLES COLLECTED
Method Faction Preservation Volume Sample Sample Bottle

Analysis Number Code Method Required Collected ID Numbers

[L.VOC UM20 VP HCL, 4 DEG C (4) 40 ML [.II / /
V.4 SVOC UM18 MS 4 DEG C (2)1 LAG [V' / /
[ ', Pest/PCB UH02 EC 4 DEG C (2)1 LAG / I

/ UH13 / /
[4 PAL Inorganics (Specified Below) N/N[P HNO3 TO pH<2 1 L P-CUBE /. /

Lead Only S020 N HNO3 TO pH<2 [ ]./ I
Explosives UW19 LC 4DEGC (3)1 l AG [ ] __ __ /

UW32 / /
]TPHC 418.1 0 H2SO4TOpH<2 ILAG I I / __ /

TOC 415.1 0 H2SO4TOpH<2 1 L P-CUBE [ I _ /
Anions TF22 S H2SO4 TO pH<2 1 L P-CUBE [ ] _ /

TT10 C 4DEGC ILP-CUBE ( ]
310.1 N HNO3 TO pH<2 1 L P-CUBE ]/ I

[t4'TSS Only 1602 C 4 DEGC 1 L P-CUBE
[1-H20 Quality (Specified Below) S H2SO4 TO pH<2 1 L P-CUBE I "

C 4 DEGC 1 L P-CUBE C ]
N HNO3 TO pH<2 I L P-CUBE [ /

[ Coliform 303.909 4DEGC (1) 40Z [O

Y PAS fCtH.S0'] q°(' Sterile ' r

Method Fraction Preservation Volume Sample Sample Bottle
Analysis Number Code Method Required Collected ID Numbers

[Vf VOC LM19 SV 4 DEG C (2) 2OZAG K J / /
V SVOC LM18 SS (1) 16 OZAG [14-' / / /
[,-'"Pest/PCB LH16 SS I CeK / / /

LH10I [I / I /
[k PAL Inorganics See Below SS Il / / I

[ ] Explosives LW12 SS [ ] / '
[,.jTPHC 418.1 SS [r / / /
[ ] Lead Only JD17 SS [ I I /
[,'4"TOC 415.1 SS [I . -.. /t 1' TCLP 1311 SS 4,DEGC (1) 16 OZ AG ,,' / /

NOTES
PAL Inorganics: ICP metals (SS10): AS (SS22); SE (SD21); TL (SD09); SB (SD20); HG (SB01).
H20 Quality, P04 (TF27); TKN (TF26); NIT (TF22); CLIS04 (TTl0); TSS (160.2); ALK (301.0); Hardness,
All parameters collected as totals, ie: non Filtered

PAL Inorganics: ICP metals (JS16; AS (JD19); SE (J115); TL (JD24); SB (JD25), PB (JD17); HG (Jb10).

ac-Ktcd 0"• 0--týv5 FIGURE 4-10
SURFACE WATER AND SEDIMENT SAMPLE FIELD DATA RECORD

PROJECT OPERATIONS PLAN
FORT DEVENS, MASSACHUSETTS

ABB Environmental Services, Inc.
9505005S L 3
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Project: _ _ _ __s Site: A v. 37 -•"rl 3
Project Number: b O Date: 5_
Site Identification: 5'7ui , 0s-J q-4' 7D-9X-0] _
Time: Start: 1200 End: I 2kO Signature of Sampler:

SURFACE WATER INFORMATION A 9 -x+ . Type of Surface Water: Eqi pment Used For Collection:

Field sample .. ( -ei- [ ]Stream [ River [ Wer e Grab Into Bottle
Fil apeNo" ý04T Water Depth ~ Pondfl~ke [V(Seep [ [ Bomb Sampler

Depth of Sample [4VJm/ 3*+1V +t)6-'-
From Top of Water rJ (It) Temperature A egC 73Deg".'C Location Sketch: ( Yes Cl ',,ý •'(

S C.H M. S Wpch No S& Ye
Spec. Cond. • ILMHOSICM OpH 6ý. " Units Q .Ct

Field GC Data: [ I Field Duplicate Collected Velocity Measurements Obtained?
Duplicate ID [ [Yes, See Flow Measurement Data Record

SEDIMENT INFORMATION Equipment Used For Collection: Sediment Type:
S lN.WDS7O [ I Gravity Corer [ [Clay

[eldSampleNo. IS.S. Split Spoon [ ]Sand

Depth of Sediment Sample 0 (I) [[ ] Dredge [(Organic[od t ltand Spoon [ ] Gravel
Field Gc Data: [ iReid Duplicate Collected[[ ] Aluminum PansS X • "•S ,•',d. 5 .+ - k,• c-"k C,:

Duplicate Id []Sukt"
['r( SS bowl 7~j M-0-rrI a- OXiYf P,.- 1A
TypeOf Sample Collected: Sample Observations: 157
['VDyscrete [ ] Odor

Composite [ Color

SAMPLES COLLECTED
Method Faction Preservation Volume Sample Sample Bottle

Analysis Number Code Method Required Collected ID Numbers

[,i'jVOC UM20 VP HCL, 4 DEG C (4) 40 ML [L,] /
[(vSVOC UM18 MS 4 DEG C (2)l LAG [,,.)'. /
[,k4PestIPCB UH02 EC 4 DEG C (2)1 LAG[•]( /

UH13

[.,'/PAL Inorganics (Specified Below) N/ NFr HNO3 TO pH<2 1 L P-CUBE
Lead Only S020 N HNO3 TO pH<2 [ j

[Explosives UW19 LC 4DEGC (3) 1 1. AG [ ]
UW32 /

[ ] TPHC 418.1 0 H2SO4TOpHl2 1 LAG [ ]
[ ] TOC 415.1 0 H2SO4TO pH<2 1 L P-CUBE [ ]

[ Anions TF22 S H2SO4TO pH<2 1 L P-CUBE [ ] /
TT10 C 4 DEG C I L P-CUBE [ ]
310.1 N HNO3 TO pH<2 I L P-CUBE [I I

SS Only 160.2 C 4 DEGC I L P-CUBE
H20 Quality (Specified Below) S H2SO4 TO pH<2 1 L P-CUBE [ ]

C 4 DEG C 1 L P-CUBE [ ]
N HNO3TO pH<2 I L P-CUBE [ I

[ Coliform 303,909 4 DEG C (1) 40Z [O,,ZI I/

'tHIV'JF- cSI/H fq So -qi 4 -1C Sterile / /

Method Fraction Preservation Volume Sample Sample Bottle

Analysis Number Code Method Required Collected ID Numbers

[Z4 VOC LM19 SV 4 DEG C (2) 2OZ AG [,4' I / /
[M'f SVOC LM18 SS (1) 16 OZ AG H' / / /

['1"Pest/PCB LH16 SS I ~ ]< / / '

LH10[
[ti' PAL Inorganics See Below SS [v /

Explosives LW12 SS [ ]
[ ?TPHC 418.1 SS ['4 /
[] LeadOnly JDt7 SS [1 I
[L] TOC 415.1 SS[- /

4• 5, C P . . . 1311 S (1) 16OZAG I I,/

NOTES
PAL Inorganics: ICP metals (SS10); AS (SS22); SE (SD21); TL (SD09); SB (SD20); HG (SB01).
H20 Quality: P04 (TF27); TKN (TF26); NIT (TF22); CL/S04 (TT10): TSS (160.2); ALK (301.0); Hardness.
All parameters collected as totals, ie: non Filtered
PAL Inorganics: ICP metals (JS16: AS (JD19); SE (JD18); TL (JD24); SB (JD25); PB (JD17); HG (JBI0).

FIGURE 4-10
SURFACE WATER AND SEDIMENT SAMPLE FIELD DATA RECORD

* PROJECT OPERATIONS PLAN
FORT DEVENS, MASSACHUSETTS

ABB Environmental Services, Inc.
9505005S L 3



Project: _ _ _ _ _ ___ Site: RoC, 57 Arect 3
Project Number: 0qI,44O,0 Date: .5 ,
Sie Identification: "7.--P -05. 57D-i -QO)S.
Time: Start: t' -aS End: i . Signature of Sampler: t'LJa-Lq - -,

SURFACE WATER INFORMAT7ON Type of Surface Water: Equipment Used For Cola on:

Field Sample No.W/5
7 0 O •• Depth [ ] Stream [ I River ] None, Grab Into Bottle

Pond/Lake [s4eep [ ],omb Sampler

Depth of Sample 0 4#P um_ ;"4Pf(Ji uiC4,L
From Top of Water 19& Temperature 5 o. C Sample Location Sketch: [ ] Yes

Spec. Cond. i b..ý aý-
__Ci p.MHOS/CM *pH 6,_6-3 Units 4-1

Field GC Data: [ ] Field Duplicate Collected Velocity Measurements Obtained?
Duplicate ID [ I Yes. See Flow Measurement Data Record

SEDIMENT INFORMA7TON Equipment Used For Collection: Sediment Type:

F []Gravity Corer []ClayField Sample No . bX 1 0 -0 I'O ••"Y S.S .Split Spoon

Depth of Sediment Sample ri [ Drdge [ fOrganic
s-'Hand Spoon Gravel

Field Gc Data: [ ] Field Duplicate Collected ] Aluminum Pans
Duplicate Id SS Bucket

h'K SS ivi

Typp,0f Sample Collected: Sample Observations:
Dicrete ] Odor
Composite [ ] Color _

SAMPLES COLLECTED
Method Faction Preservation Volume Sample Sample Bottle

Analysis Number Code Method Required Collected ID Numbers

[fr VOC UM20 VP HCL, 4 DEG C (4) 40 ML [11/ / /
V SVOC UM18 MS 4 DEG C (2)1 LAG [ / / /
[,4 PesVPCB UH02 EC 4 DEG C (2)1 LAG [4• / /

UH13
[I e4PAL Inorganics (Specified Below) N/7MFl HNO3 TO pH<2 1 L P-CUBE [i4/ /

I Lead Only SD20 N HNO3 TO pH<2 [ / /
Explosives UW19 LC 4DEGC (3) 1 1. AG ( / /

UW32 /
[ ]TPHC 4181 0 H2SO4TOpH<2 1LAG [ ] /

I TOC 4151 0 H2SO4TOpH<2 1 LP-CUBE [ / /
Anions TF22 S H2SO4 TO pH<2 1 L P-CUBE [ ]

"TT1IO C 4 DEG C 1 L P-CUBE [ ]
3101 N HNO3 TO pH<2 I L P-CUBE [ ][ SS Only 160.2 C 4 DEG C 1 L P-CUBE [L<

H20 Quality (Specified Below) S H2SO4 TO pH<2 1 L P-CUBE [ ]
C 4 DEG C 1 L P-CUBE [ ]
N HNO3 TO pH<2. 1L P-CUBE [ ]

Coliform 303,909 4DEGC (1)4OZ [ OZ

V~ 'N1\JP HV '04L Stenile/ / I

Method Fraction Preservation Volume Sample Sample Bottle
Analysis Number Code Method Required Collected ID Numbers

[tf VOC LM19 SV 4 DEG C (2) 2OZ AG r'- / /
[&'-SVOC LM18 SS (1) 16 OZAG [4v' /
([or Pest/PCB LH16 SS I [- /

LH10 I/
[wf PAL Inorganics See Below SS
[ I Explosives LW12 SS [ /
[1 /TPHC 418.1 SS [4/
[ J/Lead Only JD17 SS [ /
[vJ TOC 415.1 SS[() A/

Tl'iI V PH 
_O 1 1 ZA

NOTES
PAL Inorganics; ICP metals (SS10); AS (SS22); SE (SD21); TL (SO09); SB (S020); HG (SB01).
H20 Quality: P04 (TF27); TN (TF26): NIT (TF22); CLJS04 (TT10); TSS (160.2); ALK (301.0): Hardness.
All parameters collected as totals, is: non Filtered
PAL Inorganics: ICP metals (JS16: AS (JD19); SE (JO15); TL (JD24); SB (JD25); PB (JD17); HG (J.10).

P¾ , sr"v Pobsv-&J _r•..¶ , FIGURE 4-10
H vul 4, SURFACE WATER AND SEDIMENT SAMPLE FIELD DATA RECORD

PROJECT OPERATIONS PLAN-
FORT DEVENS, MASSACHUSETTS

ABB Environmental Services, Inc.__
9505005S L 3



Project: te. .'fl, 5 Site: AO C s7 A/Thtr 3
Project Number: 0`11 f D4 0 Date: ,
Site ldentification: 5-7&L)-qiE--O6/i/ 5*1[--%'-0z3Q, ,
Time: Start: End: Signature of Sampler: -i

SURFACE WATER INFORMATION Type of Surface Water Equipment Used For Col ction:

FieldSampl a. .
7 J t Water -D"[ ] Stream [ ]4ier {=1i1f Grab Into BottleField Sample No. 0 ater Depth I[] Pond/Lake Csep [ eomb Sampler

Depth of Sample .7[]Pm, -i '
From Top of Water U (ft) Temperature 177J' Deg. c. SampleLocationSketch: [ ]Yes I32.S3 trc-v. ,

Spec. Cond. ,- pMHOS'CM PpH 6, 00 Units - "'oIYv s
't)') a 3- nSI

Field GC Data: [ ] Field Duplicate Collected Velocity Measurements Obtained? s{
Duplicate ID [ ] Yes, See Flow Measurement Data Record

SEDIMENT INFORMA7TON Equipment Used For Collection: Sediment Type:

[ ] Gravity Corer []Vlay
Field Sample No. VK5 , • [1 S.S, Split Spoon [JSand
Depth of Sediment Sample f []Dredge [V] Organic

D( [VHand Spoon [ ] Gravel

Field Gc Data: [ ] Field Duplicate Collected [ ] Aluminum Pans

Duplicate Id I___ [SS Bucket

Typ, Of Sample Collected: Sample Observations:
[i4 Discrete [ Odor

[ Composite [ ] Color

SAMPLES COLLECTED Method Faction Preservation Volume Sample Sample Bottle
Analysis Number Code Method Required Collected ID Number

[ {VOC UM20 VP HCL, 4 DEG C (4) 40 ML [i / /
[i,-SVOC UM18 MS 4 DEG C (2) 1 LAG C.d / /
[4' Pest/PCB UH02 EC. 4 DEG C (2) 1 LAG[(,I / I

UH13./ /
[-.,' PAL Inorganics (Specified Below) VN " HNO3 TO pH<2 I L P-CUBE [

[ Lead Only SD20 HNO3TOpH<2 [ ]
Explosives UW19 LC 4DEGC (3) 1 LAG ( ]

UW32
]TPHC 418.1 0 H2SO4TO pH<2 1 LAG [ ]

TOC 415.1 0 H2SO4TOpH<2 I L P-CUBE [ ]
Anions TF22 S H2SO4 TO pH<2 1 L P-CUBE [ ]

TTIO C 4DEGC 1 LP-CUBE [ ]
310.1 N HNO3 TO pH<2 1 L P-CUBE [ /

[.f TSS Only 160.2 C 4 DEG C 1 L P-CUBE I I
[ H20 Quality (Specified Below) S H2SO4 TO pH<2 I L P-CUBE [ /

C 4DEG C i L P-CUBE [ ]
N HNO3 TO pH<2 I L P-CUBE [], /

Coliform 303,909 F 4 DEG C (1) 4 OZ K] /
Oc ci/"•o•-•iS-- c Sterile /

(V t) (Cpf)
Method Fraction Preservation Volume Sample Sample Botle

Analysis Number Code Method Required Collected ID Numbers

I %TV VOC LM19 SV 4DEGC (2) 2OZ AG [• I I
[,KSVOC LM18 SS (1) 16 OZAG /.'/
[),,PestvPCB LH16 SS [ i i"/

LH10 0] I
[.4"PAL Inorganics See Below SS /
[ I Explosives LW12 SS [,, /
[,%4TPHC 418.1 SS t•
[ ) Lead Only JD17 SS A /
(t4"TOC 415.1 SS If

~ ~ 1311 SS (1)ISZAE/ I

NOTES
PAL Inorganics: lOP metals (SS10); AS (S22); SE (SD21); TL (S009); SB (SO20); HG (SBO1).
H20 Quality: P04 (TF27); TKN (TF26): NIT (TF22); CL/S04 (TTIO); TSS (160.2); ALK (301.0); Hardness.
All parameters collected as totals, ie: non Filtered
PAL Inorganics: lCP metals (JS16; AS (JD19); SE (JD15); TL (JD24): SB (JD25): PB (JDt7): HG (JB10).

FIGURE 4-10
SURFACE WATER AND SEDIMENT SAMPLE FIELD DATA RECORD

* PROJECT OPERATIONS PLAN-
FORT DEVENS, MASSACHUSETTS

ABB Environmental Services, Inc.
9505005S L 3



Project: _ _ _ _-_ _ _ _ _ S_ Site: Piuc m• •e ,c
Project Number: 0(1'41uL, Os- Date: 9" 5
Site Identification: 51D 9-tF7X / E5/LO-9B--.7X .
Time: Start: j ;j& Enid: 'I tqI)Signature of Sampler: L UYc" L.
SURFACE WATER INFORMATiON Type of Surface Water:Eq pment Used For ollection:

Fieid Sample No. W 0700.) Waler Depth • [ ] Stream ] River , Grab into Bottle[ ] Pond/Lake [,-?S-ep [ ) mb Sampler
Depth of Sample VP S P&-
From Top of Water (ft) Temperature ._ -o eg. C. SaMJ.iLoation Sketch: [ ] Yes

Spec. Cond. ___ WiHOSICM FpH L Y- Units i4N LL6,

Field GC Data: ] Field Duplicate Collected V M
Velocity Measurements Obtained?Duplicate ID [ Yes, See Flow Measurement Data Record

SEDIMENT INFORMA TION Equipment Used For Collection: Sediment Type:

Fo. [ I Gravity Corer [ ] Clay

eid Sample No, ~[ ] S.S. Split Spoon (Vtand
Depth of Sediment Sample -6 [ redge [/Organic

Depth oSHand Spoon [ Gravel

Field Gc Data: [ Field Duplicate Collected [ ]Aluminum Pans

Duplicate Id SS Bucket 5
uit ,SS S :o.Sxi

Type Of Sample Collected: Sa.ple Observations:,,
($fDiscrete CAOdor -Z 3'

Composite [ Color

SAMPLES COLLECTED
Method Faction Preservation Volume Sample Sample BottleAnalysis Number Code Method Required Collected ID Numbers

(• VOC UM20 VP HCL, 4 DEG C (4) 40 ML [•< I / /
([SVOC UM18 MS 4 DEG C (2)1 LAG ,[¶' / /
[ t,Pest/PCB UH02 EC 4 DEG C (2)1 LAG / /

UH13
(['PAL Inorganics (Specified Below) N/rJI:" HNO3 TO pH<2 1 L P-CUBE -J/ /

[ Lead Only SD20 N HNO3 TOpH-.2 [ ]J /
Explosives UW19 LC 4 DEG C (3) 1 l. AG [ / I

UW32 /
TPHC 418.1 0 H2SO4TOpH<2 I LAG [ ] /

[ TOC 415.1 0 H2SO4TOpH<2 1 LP-CUBE [ ] /
Anions TF22 S H2SO4 TO pH<2 t L P-CUBE [ ] /

TT10 C 4 DEG C 1 L P-CUBE [ / /
3101 N HNO3 TO pH<2 1 L P-CUBE ["/ / /

PfTSS Only 160.2 C 4 DEG C 1 L P-CUBE
H20 Quality (Specified Below) S H2SO4TO pH<2 t L P-CUBE ( /

C 4 DEG C 1 L P-CUBE [ ]
N HNO3TO pH<2 1 L P-CUBE [ ],

Coliform 303,909 4 DEG C (1) 4 OZ
Z.•" tH'IV PH S'C/I/ 5SqJf° stenrle

Method Fraction Preservation Volume Sample Sample Bottle
Analysis Number Code Method Required Collected ID Numbeis

[,VOC LM19 SV 4 DEG C (2) 2OZ AG M,4 / /
[Vj'SVOC LM18 SS (1) 16 OZ AG (" I /
[(4 Pest/PCB LH16 SS / /

LHIO I"
([KPAL Inorganics See Below SS [i-I'
[ I Explosives LW12 SS
[C,)TPHC 418.1 SS

].LeadOnly JD17 SS [ /.
[,E TOO 415.1 SS

hk C P ~1311 SS /ýP()1 ZA

NOTES
PAL inorganics: ICP metals (SS10); AS (SS22); SE (SD21); TL (SO09); SB (S020): HG (SB01).
H20 Guality P04 (TF27); TKN (TF26); NfT (TF22); CLIS04 (TTI0); TSS (1602); ALK (301.0); Hardness
All parameters collected as totals, ie: non Filtered
PAL Inorganics: ICP metals (JS16; AS (JDf9); SE (JD15); TL (JD24); SB (JD25); PB (JD17): HG (JB10).

FIGURE 4-10
SURFACE WATER AND SEDIMENT SAMPLE FIELD DATA RECORD

PROJECT OPERATIONS PLAN.
FORT DEVENS, MASSACHUSETTS

ABB Environmental Services, Inc.-
9505005S L 3



Project: b~pi rý - Site: A oc 5r7 Acrm 3
Project Number: Oc1Pt , I OL ' Date: •i2 c 7•
Site Identification: 57u-•, -o7ZX/ 5-q7 -?!- O•X
Time: Start: 1 to End: _ ,_ __ _0 _ Signature of Sampler: -

SURFACE WATER INFORMA47ON Type of Surface Water: Equipment Used For Co'tts1ion:

Field Sample No. [M7030 water Depth 6 Stream I River [ ] None, Grab Into Bottle
[ [Pond/Lake [ leep [ ]Bomb Sampler

Depth of Sample L " 6 Yes r
From Top of Water 0 (ft) Temperature ___ _ Deg. C. Samlne ocation Sketch: Yes• ( ( rc-tr l u ., [, No
Spec. Cond. 10i3 lLMHOStCM #pH 6.6 3 Units [jN 2
Field GC Data: [ ] Field Duplicate Collected Velocity Measurements Obtained?

Duplicate ID [ ] Yes, See Flow Measurement Data Record

SEDIMENT INFORMATION Equipment Used For Collection: Sediment Type:

Field Sample No. D:5"70) [ ]Gravity Corer [ [Clay
S.S. Split Spoon elar

Depth of Sediment Sample Dredgeic
[aHand Spoon ( ] Gravel

Field Gc Data: [ [Field Duplicate Collected ( ] Aluminum Pans 57,
Duplicate d ] SS Bucket

ec 8 :' ; y• ot

Typ• Of Sample Collected: Sample Observations:
[ 7Discrete [ ] Odor

[Composite [ Color

SAMPLES COLLECTED
Method Faction Preservation Volume Sample Sample Bottle

Analysis Number Code Method Required Collected ID Numbers

(,4VOC UM20 VP HCL, 4 DEG C (4) 40 ML I II
[v'SVOC UM18 MS 4 DEG C (2)1 LAG[ /
[(,,, PestVPCB UH02 EC 4 DEG C (2) 1 LAG /

UH13[v.lPAL Inorganics (Specified Below) NN - HNO3 TO pH<2 1 L P-CUBE [x /

Lead Only SD20 N HNO3 TO pH<2 [ /
Explosives UW19 LC 4DEGC (3) 1 l. AG [ ] /

UW32 I
TPHC 418.1 0 H2SO4TOpH<2 1 LAG [ ] /
TOC 415.1 0 H2SO4TO pH<2 I L P-CUBE [ ] ' /
Anions TF22 S H2SO4 TO pH<2 1 L P-CUBE [ I / /

TT1o C 4DEGC 1LP-CUBE (I /
[yf/55~ 310.1 N HNO3 TO pH<2 I L P-CUBE [ I I
hTSS Only 160.2 C 4 DEG C 1 L P-CUBE[V /

[H20 Quality (Specified Below) S H2SO4 TO pH<2 1 L P-CUBE E ] / /
C 4 DEG C 1 L P-CUBE C] / /
N HNO3 TO pH<2 1 L P-CUBE [ ] / /

[4 - Coliform 303,909 4 DEG C (1) 4Z 4 OZ
57 C C[/f-jsy / Lt Sterile JQ

".110) mptfýj
Method Fraction Preservation Volume Sample Sample Bottle

Analysis Number Code Method Required Collected ID Numbers

[v]rVOC LM19 SV 4 DEG C (2) 2OZ AG [i/ / / /
['f SVOC LM18 SS (1) 16 OZ AG M / I I
[VPest/PCB LH16 SS | [) I I /

LHt0O
['<PAL Inorganics See Below SS [ I]I

Explosives LW12 SS [] /
[FTPHC 418.1 SS41
[ T Lead Only JS17 SSS P F
[vF R TOC 415.1 SSMASS CHU ETT
kkFA I P H• 1311 SS Lcý% P'00 (1) 16OZ AG [__ . /•_

NOTES
PAL lnorganios: ICP metals (SS10); AS (SS•);BE (S0•1); TL (SD09); SB(SD20); HIG (SBB0).
H20 Quality, P04 ('TF27); TKN (TF26); NIT ("tF22); CLIS04 (TTt 0); TSS (160.2): ALK (301.0); Hardnes&s.

Ail parameters Collected as totaEs, ie: nSn Fnltered
PAL Inorganics: ICP metals (JS16; AS (JD19); SE (3105); TL (.124); SB (JD25); PB (JD17); HG (JB10).

FIGURE 4-10
SURFACE WATER AND SEDIMENT SAMPLE FIELD DATA RECORD

O PROJECT OPERATIONS PLAN.

FORT DEVENS, MASSACHUSETTS
950500S L 3ABB Environmental Services, Inc.-
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Table I-i1
MONITORING WELL AND PIEZOMETI3R DATA

A0C 57

REMEDIAL INVESTIGATION REPORT
FORT DEVENS, MA

..-5 -1 5 2 6 .5 5 6 0 .4 4 .. ...I.......... ............ ...........

57M-95-05X 56192.54 576228.9 2371 2349.87
57M-95-06X 562051.5 57614695 2356.8 2349.42
57M-95-07X 5618625.751 576280.67 2248.57 223.36
57M-95--08A 5619534.81 576485.16 2424.11 222.67
57M-95-08BX 56192.96.4 576947.11 224.970 222.248
57M-96-09X 562197.79 5763853.00 2423.62 240.24
57M- 96-lOX 562293.218 5770812.99 229.55 227.09
57M-96-11X 5619222594 576968.72 224.38 222.187
57M-96-12X 562205.19 576870.695 227.87 224.82
57M-96-13X 56219.754 576281.674 227.573 225.06
57MP-95- 08A 5616954.11 576211.02 223.29 222.00
57P-95-O1B 5616952.11 576211.02 223.10 222.00

A:\57SSUR.WK 16497 11-Mar-97 +4.2202
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PARTICLE SIZE DISTRIBUTION TEST REPORT
C

C-' NCCý V C M -

% \ \ V u• ... .-

707

ww

ww

98J w

u40

2 0

1 0

% 3 GRi L SN "iSL -i CfY USLL P

"4i" iFSD Ltt Si

30

40099.0

2 0  0.14

10 Remarks:
q w

200 100 10.0 1.0 0.1 0.01 0.001
GRAIN SIZE - mm

S% +3" % GRAVEL % SAND % SILT % CLAY USCS LL PI
S 0. g 0.0 6 1.2 18.8 SP-SM

SIEVE PERCENT FISER SIEVE PERCENT FINER Sample information:
Inches number ...

sPrze oject N 0BX570405
4 100.0 F SAND; Lttl SI;

10 100.0 Tr M and C Sa.
20 99.9
40 99.0g
60 94.e

100 64. 1
-> GRAIN S IZE 200 18.8

D60 0. 14
D30 0.09
D10 IRemarks :

SCOEFFICIENTS ISIEVE ANALYS IS

S~Project No. : 09144.08

ABB Environmental Project: FORT DEVENS

Services, Inc. HDate: 10/10/96 Data Sheet No. 21



PARTICLE SIZE DISTRIBUTION TEST REPORT
C

'r rv c CM. . .CS C C CC

80 : ,

70 :

D M ru !u I

qw I F a
750

ww
1 0

30

20 : :

200 100 10.0 1.0 0.1 0.01 0.001
GRAIN SIZE - mm

%~ +3. %~ GRA~VEL %f SAND % SILT % ' CLAlY USCS LL P1
0.0 0.0 89.3_ 10.7 SP

SIEVE PERCENT FINER SIEVE PERCENT FINER Sample information:
inches number
size size _ *BX570905

10 100.0 F SAND; Lttl Si; Tr M Sa.

20 99.91
40 99.7
60 97.2

100 64.7
200 10.7

SGRAIN SIZE

D 60 80.14

D 0 0.10__ _ _ _ _ _ _ _ _ _ _

D 10 Remarks:

COEFFICIENTS SIEVE ANALYSIS

C
CU

Project No.: 09144.08
ABB Environmental Project: FORT DEVENS

Services, Inc. Date: 10/10/96 Data Sheet No. 21



PARTICLE SIZE DISTRIBUTION TEST REPORT
c

N -r I ,

90 M N n m

830

70
L a

Z, 7 a: w!J J

S60

- w
Z50

Lii

Lii ii
w30

20 : ... .1
w q

30

20
O 10 q !!!i:

0I

200 100 10.0 1.0 0.1 0.01 0.001
GRAIN SIZE - mm

% +3" Y% GRAVEL % SAND % SILT Y% CLAY USCS LL PI
* 0.0 0.0 79. 1 20.9 SM

SIEVE PERCENT FINER SIEVE PERCENT FINER Sample information:
Inches number
size size 0BX571005

10 100.0 F SAND; Sm SI; Tr M Sa.
20 99.6
40 98.4
60 96.8

100 80.5
200 20.9

SGRAIN SIZE

D60 0.11

D30 0.08

D10 _Remarks:

CuCC COEFFICIENTS SIEVE ANALYSIS

C
C

fCu

Project No. : 09144.08

ABB Environmental Project: FORT DEVENS

Services, Inc. Date: 10/10/96 Data Sheet No. 21



PARTICLE SIZE DISTRIBUTION TEST REPORT
C

ii \ - CU.. .• I CU1 0 n N- -M- - -0

70 ...

w

zq

I.H6I

w~ :w iJ
e.

750

w40w

30 w

2010

30

200 0 00100100 .

GRAIN SIZE - mm

0.03 ~ RVL '~SN SILT 57. 43.0 CA USC LL0 0.0 0.0 57.0 43.0 SM _____

SIEVE PERCENT FINER SIEVE PERCENT FINER Sample information:
Inches number
size _ size _ _ _ BX571105

10 100.0 Siltq F SAND; Tr N Sa.
20 99.9
40 99.8

60 98.9
100 94.5
200 43.0

SGRAIN SIZE

D60 0.09

D30
DIo0 Remarks:

COEFFICIENTS SIEVE ANALYSIS

C
C

Cu

Project No.: 09144.08

ABB Environmental Project: FORT DEVENS

Services, Inc. Date: 10/10/96 Data Sheet No. 21



PARTICLE SIZE DISTRIBUTION TEST REPORT
C

M, rru ,,M-- T .N R1

90 " 7 1 1

80

E70

II60

Lq

40 w

70

10

30 _____!RN E

Si3 RVE .SN SL ~ CR .SC LL P

Z 50

* 0.0 0.0 56.2 43.8 SM _____

SIEVE PERCENT FINER SIEVE PERCENT FINER Sample information:
Inches number
size _ __size ___ __ *B)<571204

10 100.0 S•ityj F 5SAND; Tr M Sa.
20 99.8
40 99.6

60 93.0
100 92.2

S~~GRRIN SIZE 204.

D6 0  0. 09

D30

D 10i __ __ Remarks:

i• COEFFICIENTS SIEVE ANALYSIS

C 0

0 Project No.: 09144.08

ABB EnRCNvironmental Project: FORT DEVENS

Servce ices, Inc. D 1/9DtS

1 ate 10 0. 0 9 Sil ty a S hee; Tr No S. 2



PARTICLE SIZE DISTRIBUTION TEST REPORT

C IM

80o a aC

0 q q - -

70 -

G80 w
w

Lii

5 0  - ,
LJ

LU40 -- ' -

40

30 -

20

q q

0 -- -- -

200 100 10.0 1.0 0.1 0.01 0.0
GRAIN SIZE - mm

% +3" % GRAVEL SAND % SILT % CLAY USCS LL PI
* 0.0 0.0 77.8 22.2 SM

SIEVE PERCENT FINER SIEVE PERCENT FINER Sample information:
Inches number
size s size _ •BX571305

10 100.0 F SAND; Sm Si; Tr M Sa.
20 100.0
40 99.7
60 98.4

100 83.1
1 _ _ 200 22.2

GRAIN SIZE

D6 0  0.11
D3 0  0.08.
D 10 IRemarks:

COEFFICIENTS SIEVE ANALYSIS

CccT
_ _ _ _ I _ _ _ _ _ _ _ 1_ 1______

C I

Project No.: 09144.08
ABB Environmental Project: FORT DEVENS

Services, Inc. Date: 10/10/96 Data Sheet No. 21



PARTICLE SIZE DISTRIBUTION TEST REPORT
* . •c' .d-.- --

0 C M N M

90 ,i' ,

80

70
w

Ld

z50

Z 50

101

w0
w q

r s

200 100 10.0 1.0 0.1 0.01 0.001
GRAIN SIZE - mm

I +3" %~ GRAVEL %. SA~ND I 7 SILT Y % CLAY USCS LL Pt

9• 0.0 0.0 96.7 3.3 SF

w w

SIEVE PERCENT FINER SIEVE PERCENT FINER Sample information:
Inches number
size •size 0 • EF572810

10 100.0 F SRND; Tr Si and M1 Sa.
20 99.9
40 99.6
60 91.9

100 20.0

___200 3.3RGRAIN SIZE

D6 0  0. 21 T %_SAD_%SILT%_CAY____LP

D3 0  0. 16

DO 0.09 Remarks:
SIEVE SIEVE ANpLYSIS

SCOEFFICIENTS
C0 1.29
C 2.1

u

Project No.1: 09144.08

ABB- Environmental Project: FORT DEVENS

Services, Inc. IDate: 10/10/96 Data Sheet No. 21



PARTICLE SIZE DISTRIBUTION TEST REPORT
C

- - -• NW•

100 m N M M 0 0

730Li

860

70 w . ::

LLJ

z5

Li,

Li 40! i

60

2 0

w 0
0ae ___
2 000.

.wSI - m

10

a• w

200 100 10.0 1.0 0.1 0.01 0.
GRAIN SIZE - mm

1% +3" % GRAVEL % SAND % SILT I 'CLAY USCS LL PI

* 0.0 0.3 96.7 3.0 SP

SIEVE PERCENT FINER SIEVE PERCENT FINER Sample information:
Inches number
sIze _ size O *EX572911
0.375 100.0 4 99.7 F SAND; Tr M Sa and Si.

0.25 99.8 10 99.4
20 98.4
40 87.5
60 54.0

1 100 16.9

GRAIN SIZE 200 3.1

D 6 0  0.27
D30 0.18
D 0.12 Remarks:

COEFFICIENTS SIEVE ANALYSIS

cc 
i .00ý

Cu 2.2

Project No.: 09144.08
ABB Environmental Project: FORT DEVENS

Services, Inc. Date: 10/10/96 Data Sheet No. 21



PARTICLE SIZE DISTRIBUTION TEST REPORT
C

Oq u co V, CQ ., k

100 Q3m N . M - --

90 . --

80 -.-

70 :t--

LiJ

•60 . .

LL.

w40

30

20

10

0 -
200 100 10.0 1.0 0.1 0.01 0.001

GRAIN SIZE - mm

%' +3" %. GRAVEL %. SfND %~ SILT %~ CLAY USCS LL P1

•70.0 0.2 9.4 2.4 SP

SIEVE PERCENT FINER SIEVE PERCENT FINER Sample information:
Inches number
size size 0 OEX573106

0.25 100.0 4 99.8 F SAND; Tr N and C Sa

10 99.4 and Si.
20 98.4
40 94.1
60 71.4

100 16.8

SGRAIN SIZE 200 2.5

D 60 0.22
D3 0  0.17
D1 0  0.10 Remarks:

COEFFICIENTS SIEVE ANALYSIS

C 1
c 2.1

U ____19_____ _____

0 Project No.: 09144.08
ABB Environmental Project: FORT DEVENS

Services, Inc. Date: 10/10/96 Data Sheet No. 21



PARTICLE SIZE DISTRIBUTION TEST REPORT
C

-- 1

100 u, men -e" " m - .fu m - ; 2

90 w q q

80 - -

eo w

70 a

w a"• 60
LL.

Hq

F- rz50 -

w40

30

20

10

0
200 100 10.0 1.0 0.1 0.01 0.0 O

GRAIN SIZE - mm

%~ +3' %~ GRAVEL % SAND %~ SILT % CLAY USCS LL PI
0.0 0.0 95.6 4.4 SP

SIEVE PERCENT FINER SIEVE PERCENT FINER Sample information:
Inches numbersize *57M-96-09X

4 100.0 F SAND; Tr M and C Sa
10 100.0 and Si.
20 100.0
40 99.4
60 89.4

100 29.6
SGRAIN SIZE 200 4.4

D6 0  0.20
D30 0.15
D10 0.10 Remarks:

COEFFICIENTS SIEVE ANALYSIS

Project No.: 09144.08

A13B Environmental Project: FORT DEVENS

Services, Inc. Date: 10/10/96 Data Sheet No. 21
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INTRODUCTION

-On 10 September 1993, representatives from Ecology and Environment, Inc.
(E & E), Arthur D. Little (ADL), ABB Engineering Services (ABB), and the U.S. Army
Environmental Center (USAEC) met at ADL's office in Cambridge, MA to discuss methods
for determining background concentrations of organic and inorganic analytes in groundwater,
soil, sediment, and surface water at Fort Devens. The objective of the meeting was to initiate
the development of a uniform set of background values that could be used by all contractors
to identify organic and inorganic contamination at the base. This appendix summarizes the
current background values being used for this report, incorporating data from all available
sources.

Appendix K is divided into three sections based on matrix. The sections are:

* Section KI: Background Concentrations of Inorganic Analytes in Sediment;

* Section K2: Background Concentrations of Inorganic Analytes in Soil and
Background Concentrations of Organic Analytes in soil; and

0 Section K3: Background. Concentrations of Inorganic Analytes in Surface Water.

Background concentration ranges for inorganic analytes in each matrix were
determined from designated background samples collected at Fort Devens. The background
sediment database was augmented with regional data from the peer-reviewed scientific
literature. The background surface-water database was augmented with additional surface-
water samples from IRDMIS.

There are no background data for groundwater on a regional scale from areas known
to be unaffected by human activity. Wells that are upgradient of specific sites, such as 32M-
92-01X at the DRMO Yard, have been compared with on-site wells.

K-3
I I:UC40l RC I 173_FAI _V4-0W/271,4.F1
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SECTION K2

Background Concentrations of Inorganic Analytes in Soil

Background soil samples for inorganic analytes were collected in August 1991,
October 1992, and June 1993. Thirty-three samples in all were collected. The samples were
collected from all three of the major soil associations on the base and from each of Main Post,
North Post, and South Post. Sample locations are shown in Figure K2-1. Note that no AOCs
occur on the fourth soil association mapped, which lies outside the present boundaries of the
facility. The background soil samples were all collected from sites that were, as far as could
be determined visually, undisturbed, that were at least 50 feet from any road and at least 300
feet from any known or suspected Study Area. In most cases the distance was greater,
especially in South Post.

Table K2-1 is the background database for inorganic analytes in soil. Sampling date,
post, and soil association are listed for the samples. There are two columns in the table for
each analyte: one column for the measured concentration and one for notes. The note column
indicates which data points were entered as one-half the LOD and which are outliers. For
calculation purposes, values that appeared in IRDMIS as'less than the LOD were converted to
one-half the LOD. Outliers were identified by the method of Dixon or Grubbs as described
by Sokal and Rohlf (1981), graphically, or by judgment. Dixon's test is valid for sample
sizes of 3 to 25. Grubbs' test was used for sample sizes greater than 25.

Grubbs' method was applied to the data for the following sixteen analytes: aluminum,
arsenic, barium, cadmium, calcium, chromium, copper, iron, lead, magnesium, manganese,
nickel, potassium, sodium, vanadium, and zinc. Dixon's test for outliers was applied to the
data for beryllium, cobalt, and selenium after omitting 10 samples for beryllium, 10 samples
for cobalt, and 20 samples for selenium that were reported as less than the LOD, but that had
unusually high LODs. For example, 10 samples had a reported cobalt concentration of < 14
mg/kg (see Table K2-1); this LOD is greater than the highest measured value for cobalt of
4.69 mg/kg.

Outliers for mercury were determined graphically. A normal probability plot showed
the mercury data to be bimodally distributed; the four values in the upper cluster were judged
to be outliers (see Table K2-1). Silver was detected in only two background soil samples; the
"detects" were judged to be outliers (see Table K2-1). In all, 35 outliers were identified in
the background soil database.

Table K2-2 lists concentration ranges for inorganic analytes for the Fort Devens
background soil database, excluding outliers. Inorganic analyte levels in AOC samples were
compared with the maximum of the background range; exceedances were considered site-
related contamination. For comparison, Table K2-2 also lists concentration ranges for
inorganic analytes in uncontaminated soils of the eastern United States. For all analytes, the*
maximum concentration in the Fort Devens background database lies within the range for the
eastern United States, usually toward the low end of the range. This suggests that comparing

K-13
I I:UC408I RC I 173 FAI. V4-08.'7/94-FI
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APPENDIX L

CALCULATION OF BACKGROUND CONCENTRATIONS

Harding• Lawson Associates
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TABLE L-I
AOC 57

REMEDIAL INVESTIGATION REPORT

DEVENS, MASSACHUSETTS

..SOIL .GROUNDWATER
Concentration Concentration

Aayt Analyte.. *. jiqL -

Aluminum 18000 Aluminum 6870
Antimony 0.5 Antimony 3.03

Arsenic 19 Arsenic 10.5
Barium 54 Barium 39.6

Beryllium 0.81 Beryllium 5
Cadmium 1.28 Cadmium 4.01
Calcium 810 Calcium 14700

Chromium 33 Chromium 14.7
Cobalt 4.7 Cobalt 25
Copper 13.5 Copper 8.09

Iron 18000 Iron 9100
Lead 48 Lead 4.25

Magnesium 5500 Magnesium 3480
Manganese 380 Manganese 291

Mercury Mercury 0.243
Nickel 14.6 Nickel 34.3

Potassium 2400 Potassium 2370
Selenium Selenium 3.02

Silver 0.086 Silver 4.6
Sodium 131 Sodium 10800

Thallium Thallium 6.99
Vanadium 32.3 Vanadium 11

Zinc 43.9 Zinc 21.1

C:\FDRITABL\57\BACKGRND.WK1 1 03/14/97 09:42 AM
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INORGANIC ANALYTES IN WATER
FORT DEVENS, MASSACHUSETTS

DATA CALCULATIONS.

ALUMINUM

MONITORING CONCENTRATION

WELL (ug/L) Minimum - 71
G3M-92-01X 71
12M-92-01X 179 Maximum - 9140
G6M-92-09X 230
G6M-92-11X 1920 Mean - 3527
28M-92-01X 2280
WWTMW-W 1 2330 95th %ile - 6874
WVWTMW - 13 3150

13M-92-OIX 727o Background
27M-92-04X 8700 Concentration - 6870
WWTMW-14 9140

ANTIMONY

MONITORING CONCENTRATION

WELL (ug/L) Minimum - 1.52
WWTMW- 14 1.52

WWTMW- 13 1.52 Maximum - 1.52
WWTMW-01 1.52
G6M-92-11X 1.52 Mean - 1.52
G6M-92-09X 1.52

G3M-92-01X 1.52 95th %ile - NA
28M-92-OIX 1.52
27M-92-04X 1.52 Background
13M-92-01X 1-52 Concentration - 3.03 *
12M-92-01X 1-52

ARESNIC

MONITORING CONCENTRATION

WELL (ug/L) Minimum - 1.27
G6M-92-1lX 1.27
12M-92-O1X 1.27 Maximum - 15.20
G6M-92-09X 1.27
G3M-92-01X 1.77 Mean - 5.65
28M-92--01X 3.94WWTMW-13 5-39 95th %ile - 10.5
WWTMW-01 9.81

13M-9"2-0X 10.9 Background
WWTMW- 14 15.2 Concentration - 10.5
27M-92-04X 32.3 *

BARIUM
MONITORING CONCENTRATION

WELL (ug/L) Minimum - 2.5
12M-92-O1X 2.5
G6M-92-09X 7.6 Maximum - 52.0
G3M-92-01X 10.7
WWTMW-0t 12.4 Mean - 22.6
28M-92-O1X 14.4
G6M-92-11X 16.1 95th %ile - 39.6
WV"TMW-13 19.5
13M-92-OIX 44.5 Background
WWThW-14 46.3 Concentration - 39.6 W
w27TMP-92-04X 52.0

"Method Detection Limit
Likely Statistical Outlier

I



INORGANIC ANALYTES IN WATER
FORT DEVENS, MASSACHUSETTS

DATA CALCULATIONS

BERYLLIUM __

MONITORING CONCENTRATION

WELL i (ug/L) Minimum - 2.50
G3M-92-01X 2.50
12M-92-01X 2.50 Maximum - 2-50
G6M-92-09X 2.50
G6M-92-1IX 2.50 Mean - 2.50
28M-92-O1X 2.50
WWTMW-01 2.50 95th %ile - NA
WWTMW-13 2.50
13M-92-01X 2.50 Background
27M-92-04X 2.50 Concentration - 5.00 *
WWVTMW-14 *250

CADMIUM

MONITORING CONCENTRATION

WELL (ug/L) Minimum - 2.01
WWTMW- 14 2.01
WWTMW-13 2.01 Maximum - 2.01
WWTMW-01 2.01

G6M-92-11X 2.01 Mean - 2.01
G6M-92-09X 2.01
G3M-92-0lX 2.01 95th %ile - NA
28M-92-01X 2.01
27M-92-04X 2.01 Background
13M-92-01X 2.01 Concentration - 4.01 _

12M-92-01X 2.01

CALCIUM

MONITORING CONCENTRATION

WELL (ug/L) Minimum - 179
12M-92-01X 179

28M-92-O1X 1910 Maximum - 23200
WWTMW-14 2490
WWTMW-13 3280 Mean - 7801
G6M-92- IIX 5780
WWTMW-01 6940 95th %ile - 14747
G3M-92-01X 7710
27M-92-04X 8820 Background
G6M-92-09X 17700 Concentration - 14700
13M-92-OIX 23200

CHROMIUM _

MONITORING CONCENTRATION

WELL (ugL) Minimum - 3.0
G3M-92-01X 3.01
G6M-92-09X 3.01 Maximum - 18.7
28M-92-OIX 3.01
12M-92-01X 3.01 Mean - 8.7
WWTMW-01 6.04
G6M-92-11X 6.-36 95th %ile - 14.7
WWTMW-13 10.1

27M-92-04X 16.4 Background
13M-92-oiX 16.9 Concentration - 14.7
WWTMW-14 18.7

Method Detection Limit
S" Likely Statistical Outlier

2



INORGANIC ANALYTES IN WATER

FORT DEVENS, MASSACHUSETTS

DATA CALCULATIONS
COBALT

MONITORING CONCENTRATION

WELL (ug/L) Minimum - 12.5
G3M-92-O0X 12.5
12M-92-01X 12-5 Maximum - 12.5
G6M-92-09X 12.5
G6M-92-1IX 12.5 Mean - 12.5
28M1-92-01X 12-5
wwTMW-o1 12.5 95th %tle - NA
WWTrMW-13 12.5

13M-92-01X 12.5 Background
27M-92-04X 1215 Concentration - 25.0"
WWTMW-14 12.5

COPPER

MONITORING CONCENTRATION

WELL (ug'L) Minimum - 4.05
G3M-92-OIX 4.05
WWTMW-14 4.05 Maximum - 6.52
28M-92-O1X 4.05
W7WTMW-01 4.05 Mean - 4.36
G6M-92-09X 4.05
12M-92-O1X 4.05 95th %ie - 5.2
G6M-92- 6iX 4.05Bko
WWTMW-13 6-52 Background 4
13M-92-0tX 18.60 Concentration - 8.09
27M-92-04X 19.00 0°

IRON

MONITORING CONCENTRATION

WELL (u,,gIL) Minimum - 171
G3M-92-01X 171
G6M-92-09X 331 Maximum - 12900
12M-92-01X 373
G6M-92-IIX 2390 Mean - 4611
28M-92-O1X 2410
WWTMW-01 3250 95th %ile - 9104
WW -13 3830
WWThfW-14 92750 Background
27M-92-04X 11200 Concentration - 9100
13M-92-OIX 12900

LEAD

MONITORING CONCENTRATION

WELL (ugL) IMinimum - 0.65
G6M-92-09X 0.65 .1

WWTMW-01 2.00 Maximum - 5.70
28M-92-O1X j17
G3M-92-01X 2.30 Mean - 2.81
G6M-92-1IX 2-30
WWTMW-13 3.10 95th %ile - 4.25
12M-92-O1X 1 4.23

WWTMW- 14 5.70 Background
13M-92-01X 12.10:: Concentration - 4.25 W
27M-92-04X 12.40 "

S Method Detecion Limit
ikely Statistical Outlier

3



INORGANIC ANALYTES IN WATER
FORT DEVENS, MASSACHUSETTS

DATA CALCULATIONS]

__________MAGNESIUM ________

MONITORING CONCENTRATION

WELL (ug/L) Minimum - 693
28M-92-01X 693
G6M-92-I1X 857 Maximum - 4500

G3M-92-01X 1000
WWTMW-13 1390 Mean - 2157

G6M-92-09X 1600
WWTMW-01 1900 95th %ile - 3477
WvWTMW -14 1970
27M - 92 - 04X 3550 Background
12M-92-O1X 4110 Concentration - 3480
13M-92-OIX 4500

MANGANESE

MONITORING CONCENTRATION

WELL (ug/L) Minimum - 23.40
G6M-92-09X 23.4
12M-92-O1X 69.9 Maximum - 486.00
WWTMW-01 77.7
28M-92-01X 86.4 Mean - 156.93
G6M-92-IIX 102
WWTMW-13 107 95th %ile - 290.7
13M-92-01X 227
WWTMW-14 233 Background
G3M-92-O1X 486 Concentration - 29127M-92-04X 1110

MERCURY

MONITORING CONCENTRATION

WELL (ug/L) Minimum - 0.12
WWTMW-01 0.12
G3M-92-01X 0.12 Maximum - 0.70
12M-92-01X 0.12
13M-92-01X 0.12 Mean - 0.18
WWTMW-14 0.12
28M-92-OIX 0.12 95th %ile - 0.35
G6M-92-fIX 0.12
G6M-92-09X 0.12 Background
27M-92-04X 0.12 Concentration - 0.243 *

WWTMW- 13 0.70

NICKEL

MONITORING CONCENTRATION I

WELL (ug/L) Minimum - 17.20

G6M-92-09X 17.2
WrWTMW-01 17.2 Maximum - 17.20

28M-92-OIX 17.2
G3M-92-01X 17.2 Mean - 17.20
G6M-92-1IX 17.2
wWWrMW-13 17.2 95th %ile - NA
12M-92-O1X 17.2
WWTMIW-14 17.2 Background
13M-92-O1X 17.2 Concentration - 34.3 *
27M-92_-04X 17.2

Method Detection Uimit
Likely Statistical Outlier

4



INORGANIC ANALYTES IN WATER
FORT DEVENS, MASSACHUSETTS

DATA CALCULATIONS -,

POTASSIUM

MONITORING CONCENTRATION

WELL (ug/t) Minimum - 461
28M-92-OIX 461
G6M-92-1IX 645 Maximum - 2790
WWTMW- 13 1080

G3M-92-01X 1450 Mean - 1644
12M-92-01X 1500
WWTMW-01 1980 95th %ile - 2370
WWrMW- 14 1980
G6M-92-09X 1980 Background
13M-92-OIX 2570 Concentration - 2-370
27M -92-04X 2790

SELENIUM

MONITORING CONCENTRATION

WELL (ug/L) Minimum - 1.51
G6M-92-09X 1.51
12M-92-O1X 1.51 Maximum - 1.51
WWTMW-01 1.51
28M-92-OIX 1.51 Mean - 1.51
G6M-92-11X 1-51
WWTMW-13 1.51 95th %ile - NA
13M-92-OIX 1.51

-14 1.51 Background
G3M-92-01X 1.51 Concentration - 3.0227M-92-04X [1.51

SILVER

MONITORING CONCENTRATION

WELL (ug.L) Minimum - 230
WWTMW-01 230

G3M-92-OIX 2.30 Maximum - 2.30
12M-92-01X 2.30
13M-92-01X 2.30 Mean - 230
WWTMW-14 2.30
28M-92-01X 230 95th %ile - NA
G6M-92-11X 2.30
G6M-92-09X 2.30 Background
27M-92-04X 2.30 Concentration - 4.60 *

WWTMW-!3 2.30

SODIUM

MONITORING CONCENTRATION

WELL (uwL' Minimum - 1380
28M-92-01X 1380
G6M-92-09X 2000 Maximum - 18000
W`WTMW- 14 2100
G6M-92-1.X 2430 Mean - 5771
27M-92-04X 3070
12M-92-O1X 4250 95th %ile - 10841
WW'TMW- 13 4610

G3M-92-01X 8570 Background
WWrTMW-01 11300 Concentration - 10800
13M-92-01X 18000

Method Detection Limit
• * Likely Statistical Outlier

5



INORGANIC ANALYTES IN WATER
FORT DEVENS, MASSACHUSETTS

DATA I CALCULATIONS

THALLIUM

MONITORING CONCENTRATION

WELL (ug/L) Minimum - 3.50
2SM-92-O1X 3.50
G6M-92-1lX 3.50 Maximum - 3-50
WWTMW-13 3.50
G3M-92-01X 3.50 Mean - 3-50
12M-92-O1X 3.50
WWTMW-01 3.50 95th %ile - 3.50
WWTMW-14 3.50
G6M-92-09X 3.50 Background
13M-92-01X 3.50 Concentration - 6.99
27M-92-04X 3.50

VANADIUM

MONITORING CONCENTRATION

WELL (ug/L) Minimum - 5.50
G6M-92-09X 5.50
12M-92-O1X 5.50 Maximum - 14.50
WWTMW-01 5.50

28M-92-0IX 5.50 Mean - 7.13
G6M-92-11X 5.50
WWTMW-13 5-50 95th %ile - 10.41
13M-92-OX 5.50

G3M-92-01X 5.50 Background
27M-92-04X 12.8 Concentration - 11.0"
WWTMW-14 14.5

ZINC

MONITORING CONCENTRATION

WELL (ug/L) Minimum - 10.6
WWTMW-13 10.6
G6M-92-09X 10.6 Maximum - 47.0
WWTMW-01 10.6
28M-92-OIX 10.6 Mean - 20.5
G6M-92-11X 10.6
G3M-92-OIX 10.6 95th %ile - 34.9
WWTMW -14 32.0
27M-92-04X 41.7 Background
12M-92-O1X 47.0 Concentration - 21.1"
13M-92-01X 78.5

Method Detection Limit
"Likely Statistical Outlier

6
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Risk Characterization for AOC 57 Area 1

Area 1 was investigated and addressed as part of the Area Requiring Environmental Evaluation (AREE) 70
investigation (ADL, 1995). This area underwent a soil removal action to address total petroleum hydrocarbon
(TPHC) and polynuclear aromatic hydrocarbon (PAH) contamination from parking lot runoff. Although some
residual TPHC and PAH concentrations remained in Area 1 soils after the removal action, the contamination
was determined to be consistent with soil and sediment at stormwater outfall sediments throughout Devens.
Therefore, Area 1 was recommended for no further action (Weston, 1998); the decision is to be formalized in
the AOC 57 Record of Decision. However, in accordance with recent USEPA requirements for site closure, a
no further action decision must be supported by the demonstration that a site does not pose an unacceptable risk
for future unrestricted land use. The assessment of risks associated with unrestricted future land use at Area 1 is
presented in this appendix; the assessment indicates that residual contamination at Area 1 does not pose an
unacceptable risk for future unrestricted land use.

Methods
Consistent with USEPA guidance for evaluating unrestricted land use, risks were characterized for child and
adult residents who are assumed to live at Area 1 in the future. Exposures to soil via incidental ingestion,
dermal uptake, and particulate inhalation were evaluated. Exposures were quantified using the residential
exposure scenarios described in Section 9.1.3. The exposure point concentrations used to quantify potential soil
exposures at Area 1 are the maximum detected concentrations measured in the confirmatory soil samples (post-
removal conditions) collected at Area 1. Tables 1 through 4 present the exposure parameters, intake equations,
exposure point concentrations, and intake estimates.

Dose-response values were obtained from USEPA sources, as described in Section 9.1.4. The oral RiD for
pyrene, and the inhalation RfD for naphthalene, were used as surrogate dose-response values for PAHs with no
published values. Toxicity associated with petroleum compounds (e.g., EPH and VPH) was evaluated using
dose-response values published the MADEP.

Results
As shown in the table below, the total resident cancer risk does not exceed the USEPA target cancer risk range
of 1x10"6 to lx10-4. The non-cancer hazard index values are below the USEPA threshold HI of 1. These results
indicate that residual contamination at Area 1 does not pose a risk above USEPA risk limits for the unrestricted
future land use.

Exposure pathway Excess lifetime cancer risk Hazard index
Adult
Incidental ingestion 2E-05 0.002
Dermal contact 8E-06 0.001
Dust inhalation 2E-10 0.000002

Total 3E-05 0.003
Child
Incidental ingestion 3E-05 0.02
Dermal contact 4E-05 0.02
Dust inhalation IE-10 0.000001

Total 7E-05 0.04

Total Resident Risk 1E-04 Not additive
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N-2 CALCULATION OF EPH/VPH EXPOSURE POINT CONCENTRATIONS
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Calculation of EPH and VPH Exposure Point Concentrations

Exposures to petroleum contamination in soil were evaluated using EPH and VPH data, as opposed to
TPHC data. Use of EPH and VPH data permits a site-specific assessment of the petroleum-related
constituents, and is consistent with the MADEP petroleum policy (MADEP, 1997). Because some soil
samples collected near soil source areas during the 1995/1996 field program were analyzed for TPHC (the
EPH/VPH methodology had not been promulgated at the time), it was necessary to convert the TPHC
concentrations to EPH/VPH concentrations for development of exposure point concentrations (EPCs). The
TPHC data were converted to EPHNPH by calculating the average composition of EPH/VPH in site soils
(based on measured EPH/VPH concentrations), and then applying the compositional information to the
measured TPHC concentrations. Statistical parameters for deriving EPCs were then calculated using data
sets composed of the measured and estimated EPH/VPH concentrations. This appendix provides
documentation of the EPHNPH EPC calculations.

The calculation of EPCs for EPH and VPH hydrocarbon fractions was performed in a three-step process:

1) Petroleum hydrocarbons analytical data for samples used in the risk assessment were grouped by site
area (i.e., Area 2 and Area 3), exposure area (i.e., upland and wetland), and exposure medium (i.e.,
surface soil and subsurface soil). Tables 1 through 8 present the available TPH, EPH, and VPH data.
These data summaries were used to identify samples for which only TPH data were available (i.e.,
samples for which no EPH or VPH analyses were performed).

2) The petroleum composition of each sample for which EPH/VPH data were available was identified by
calculating the percent composition of each EPH and VPH carbon chain as a fraction of the total
EPH/VPH concentration. Tables 9 and 10 show the compositional data for soils at Areas 2 and 3,
respectively (shaded values in tables). One-half the sample quantitation limit was used to represent the
hydrocarbon fraction concentration for results reported as not-detected. To increase the available data
base of directly measured EPH/VPH data, data for surface and subsurface soil samples, as well as
upland and wetland soil samples, were combined for each area. Because the same source of petroleum
contamination affected soils at each of the areas, combining soil data from surface and subsurface soils
and upland and wetland areas within each area should not bias the results.

3) The average percent-composition of each EPH and VPH fraction was calculated (Tables 9 and 10).
The average percent composition (and range of percent composition for detected concentrations) for
each EPH/VPH fraction at Areas 2 and 3 is presented below. As shown, the average percent
compositions indicate that the petroleum contamination is primarily associated with heavy-end EPH
fractions (e.g., C19-C36 aliphatic EPH). The narrow range of percent compositions indicates that the
petroleum composition among the samples at each area is similar. Although a wide range of percent
compositions is evident in the VPH fractions at Area 3, the detected EPH and VPH concentrations for
the samples with elevated VPH composition was low (e.g., less than 100 mg/kg).

Area 2 Area 3
C5-C8 aliphatic VPH - Not Detected C5-C8 aliphatic VPH - Not Detected
C9-C12 aliphatic VPH - 0.41% (0.04% - 4.3%) C9-C12 aliphatic VPH - 3.3% (1.4% - 50%)
C9-C1O aromatic VPH - 0.29% (0.08% - 0.6%) C9-C10 aromatic VPH - 1.3% (0.2% - 36%)
C9-C18 aliphatic EPH - 5.8% (2.5% - 11.6%) C9-C18 aliphatic EPH - 6.4% (1.8% - 9.7%)
C19-C36 aliphatic EPH - 71% (57% - 79%) C19-C36 aliphatic EPH - 76% (64% - 89%)
C I1-C22 aromatic EPH - 22% (17% - 38%) C I1-C22 aromatic EPH - 12% (9.5% - 13%)

4) The petroleum compositional information calculated in Step 2 was used to calculate EPH and VPH
equivalent concentrations in samples for which only TPH data was available. EPH/VPH equivalent
concentrations were calculated by multiplying the measured TPH concentrations (in samples for which
only TPH data were available) by the average percent-composition of petroleum at the appropriate
area. These calculations, as well as the EPH and VPH concentrations estimated from the
compositional information, are shown in Tables 9 and 10.



5) Exposure point concentrations were calculated for each exposure point using the measured EPH/VPH
concentrations (when available) and calculated EPHNPH concentrations (samples for which TPH data was
converted to EPH/VPH concentrations). Exposure point concentrations for use in the risk assessment were
the lesser of the 95% upper confidence limit (for data sets with 10 or more samples) and the maximum
detected concentration. EPC calculations are shown in Tables 11 through 17.
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1,2-Dichloroethene. 1,2-Dichloroethene is a volatile organic compound which exists as cis- and trans-isomers. The
commercially used material is usually a mixture of the two isomers. In the past, it was used as a general inhalation
anesthetic. It is currently used as an extraction solvent or as a component of dyes, perfume oils, waxes, resins, and. plastics. It is also used as hi intermediate in the synthesis of polymers.

1,2-Dichloroethene is absorbed by all routes of administration. Distribution is rapid and, due to its lipophilic nature,
occurs to all organ systems. It is extensively metabolized to dichloroacetaldehyde and chloroacetic acids which are
excreted primarily through urine.

Dermal contact to 1,2-dichloroethene may result in defatting of the skin and dermatitis. Exposure to airborne 1,2-
dichloroethene causes irritation to eyes, mucous membranes and the upper respiratory tract. Systemically, the trans-
isomer is believed to be more toxic than the cis-isomer. However, both have been reported to produce central nervous
system depression and toxicity to liver and lungs. No data on the reproductive toxicity of 1,2-dichloroethene exists.
Both isomers have tested negative for mutagenicity in vitro tests. Cancer effects have not been studied in humans or
animals.

References:
Agency for Toxic Substances and Disease Registry (ATSDR), 1990. "Toxicological Profile for 1,2-Dichloroethene";
Agency for Toxic Substances and Disease Registry, U.S. Public Health Service, February 1990.

Mycroft, F.J., Jones, J.R., and Olson, K.R. 1990. Environmental and Occupational Toxicology. In: Poisoning and Drug
Overdose. Ed. K.R. Olson. Appleton & Lange, CT. p. 397.

1,2/1,4-Dichlorobenzene. 1,4-Dichlorobenzene has been used as mothballs, an insecticidal fumigant, a germicide, and
a space deodorant. Human exposure to 1,4-dichlorobenzene has produced irritation to skin, throat, and eyes; prolonged
exposure to high concentrations may cause weakness, dizziness, loss of weight, or liver injury. In several studies
involving female rats and mice, no overt signs of toxicity were apparent at any exposure level. Non-tumor and tumor
pathology did not indicate any treatment related effect of either species. An embryotoxicity and teratology study on rats
did not demonstrate any signs of embryo- or phytotoxicity or teratogenicity at any exposure level (Loeser, 1983). In a
series of mutagenicity tests, 1,4-dichlorobenzene did not produce a mutagenic response. (Loeser, 1983). Other exposure
studies in rats have produced developmental abnormalities, phytotoxicity, and kidney tumors. Additional exposure
studies in animals have produced histological changes in the lung, cirrhosis and necrosis of the liver, swelling of the
tubular epithelium of the kidneys. 1,4-dichlorobenzene has been classified by the USEPA as a group C carcinogen,
possibly carcinogenic to humans.

References:
Heath Effects Summary Tables (HEAST), 1993. United States Environmental Protection Agency.

Loeser E, Litchfield MH; Food Chem Toxicol 21 (6): 825-32 (1983)

Aluminum. Aluminum occurs naturally in the soil and makes up approximately 8 percent of the earths crust. Higher
soil concentrations are associated with industries which bum coal and aluminum mining and smelting. Human
exposures to aluminum may occur through ingestion of foods grown in soil that contains aluminum and use of antacids,
antiperspirants, and other drug store items. Aluminum in antiperspirants can cause skin rashes in some people. Factory
workers who inhale large amounts of aluminum dust may develop lung problems. Aluminum has caused lower birth
weights in some animals. Studies have shown that aluminum accumulates in the brains of people with Alzheimer's
disease. However, any causal link between aluminum exposure and this disease is yet to be demonstrated. Both human
epidemiological studies and animal experiments strongly suggests that aluminum is not a carcinogen.

References':
Agency for Toxic Substances and Disease Registry (ATSDR), 1989. "Toxicological Profile for Aluminum"; Agency for
Toxic Substances and Disease Registry, U.S. Public Health Service, October 1989.



Antimony. Antimony enters the environment during the mining and processing of its ores and other related compounds.
Small amounts of antimony are also released into the environment by incinerators and coal burning power plants.

Antimony will strongly adhere to soil which contains iron, manganese, or aluminum. Antimony was used for medicinal
purposes to treat people infected with parasites. However, chronic exposure can cause eye, skin, and lung irritation, as
well as heart problems, vomiting and diarrhea. The oral RfD, based on an oral drinking water study in rats, showed
changes in glucose and cholesterol metabolism. Antimony has not been evaluated by the USEPA for evidence of human
carcinogenic potential.

References:
Agency for Toxic Substances and Disease Registry (ATSDR), 1991. "Toxicological Profile for Antimony"; Agency for
Toxic Substances and Disease Registry, U.S. Public Health Service, February 1991.

Integrated Risk Information System (IRIS), 1993. United States Environmental Protection Agency.

Aroclors. Aroclors (polychlorinated biphenyls [PCBs]) are organic compounds composed of two chlorinated aromatic
rings. The amount of chlorination of the rings determines the specific structure, or congener, of the aroclor and,
subsequently, the specific chemical, physical, and toxicological properties. The excellent dielectric properties, thermal
stability, and nonflamability of aroclors has made them ideal for use in electrical transformers and capacitors.
Therefore, they have been used in these applications extensively in the past. Humans may be exposed to aroclors when
an aroclor-containing electrical component bums or is dismantled. Although the production of aroclors in the U.S. was
banned in 1977, aroclors do not readily breakdown, and they may still be present in older electrical equipment, and
environmental media.

Following dermal exposure, aroclors have caused a skin rash called chloracne. Aroclors have also produced
developmental defects in humans, which have mainly consisted of behavioral abnormalities. These effects have also
been observed in animals. Epidemiological studies on occupationally-exposed humans do not conclusively link
exposure to aroclors with an increased incidence of cancer. However, chronic oral exposure to aroclors has produced
liver cancer in laboratory animals. The potency of the carcinogenic action of aroclors appears to increase as the
chlorination of the aroclors increases. Although cancer in laboratory animals has only been conclusively demonstrated
for aroclors with the highest percent chlorination (aroclors-1260 and 1254), the USEPA has classified all aroclor
congeners as B2, probable human carcinogens.

References:
MADEP, 1992. "Risk Assessment Shortform Residential Exposure Scenario, Version 1.6"; Policy #WSC/ORS-142-92;
Office of Research and Standards and the Bureau of Waste Site Cleanup, Boston, MA; September 1992.

Arsenic. Arsenic has been used in pesticide formulations and has industrial uses in tanneries, as well as the glass and
wine making industries. Toxicity depends on its chemical form. Arsenic is an irritant of the skin, mucous membranes,
and gastrointestinal tract. Symptoms of acute toxicity include vomiting, diarrhea, convulsions, and a severe drop in
blood pressure. Subchronic effects include hyperpigmentation, sensory-motor polyneuropathy, persistent headache, and
lethargy. Chronic oral exposure has caused skin lesions, peripheral vascular disease, and peripheral neuropathy. The
USEPA has classified arsenic in Group A, human carcinogen, based on increased incidence of lung cancer in
occupational studies.

References:
Agency for Toxic Substances and Disease Registry (ATSDR), 1992. "Toxicological Profile for Arsenic"; Agency for
Toxic Substances and Disease Registry, U.S. Public Health Service, February 1992.

Barium. Barium is used in paints, soap, paper, rubber, and in the manufacture of glass. Some compounds of barium
have been used as insecticides. Acute exposure to barium through ingestion can cause gastroenteritis, muscular
paralysis, as well as cardiovascular effects. Chronic inhalation of barium containing dust can cause a reversible, benign
pneumoconiosis. There is no evidence for carcinogenicity for barium.



References:
Amdur, Mary 0., John Doull, Curtis D. Klaassen, 1991. Toxicology: The Basic Science of Poisons, 4th edition;
Pergamon Press, Inc. New York.

Benzo(k)fluoranthene. Benzo(k)fluoranthene is a member of the polycyclic aromatic hydrocarbons (PAH) class of
compounds which contain two or more aromatic rings. PAHs are ubiquitous in nature and are also manmade.
Benzo(k)fluoranthene occurs naturally in coal tar, crude oil, and is formed from incomplete combustion of organic
material.

Although there are no human data that specifically link exposure to benzo(k)fluoranthene to human cancers,
benzo(k)fluoranthene is a component of mixtures that have been associated with human cancer. These include coal tar,
soots, coke oven emissions and cigarette smoke. Benzo(k)fluoranthene produced tumors after lung implantation in mice
and when administered with a promoting agent in skin-painting studies. Benzo(k)fluoranthene is mutagenic in bacteria.
Benzo(k)fluoranthene has been classified by USEPA as a B2, probable human carcinogen.

References:
MADEP, 1992. "Risk Assessment Shortform Residential Exposure Scenario, Version 1.6"; Policy #WSC/ORS-142-92;
Office of Research and Standards and the Bureau of Waste Site Cleanup, Boston, MA; September 1992.

Bis(2-ethylhexyl)phthalate (DEI--). DEHP is used industrially as a plasticizer for resins and is found in many plastic
materials as it makes them more flexible. It is also used in manufacturing organic pump fluids in electrical capacitors.
Acute exposure to DEHP has produced eye and mucous membrane irritation, nausea, and diarrhea. Chronic exposure of
laboratory animals to DEHP indicate that the target organs are the liver, causing morphological and biochemical
changes, as well as the testes, producing damage to the seminiferous tubules. DEHP has produced developmental and
reproductive effects in laboratory animals including spina bifida and reduced fertility. DEHP has been shown to cause a
dose-related increase in liver tumors in mice and rats. Thus, the USEPA has designated DEHP as a B2, probable human
carcinogen.

* References:
ATSDR, 1991. Toxicological Profile for Di(2-ethylhexyl)phthalate. Agency for Toxic Substances and Disease
Registry, U.S. Public Health Service, October, 1991.

Cadmium. Cadmium is commonly used in electroplating and galvanizing due to its non-corrosive properties. It is a
local respiratory tract irritant following exposure to cadmium dust or fumes. Acute exposure to cadmium dust/fumes
may produce an acute chemical pneumonitis. Acute, oral exposure to cadmium results in nausea, vomiting, salivation,
abdominal pain, cramps, and diarrhea. Chronic exposure to cadmium results in osteomalacia and osteoporosis (Itai-Itai
disease) secondary to renal damage. The USEPA has classified cadmium as a B1 carcinogen via inhalation based on
epidemiological data from Japan and China.

References:
Amdur, Mary 0., John Doull, Curtis D. Klaassen, 1991. Toxicology: The Basic Science of Poisons, 4th edition;
Pergamon Press, Inc. New York.

Integrated Risk Information System (IRIS), 1993. United States Environmental Protection Agency.

Carbon Tetrachloride
Carbon tetrachloride is currently used as a fumigant, refrigerant, a propellant, and as a solvent for oil, fats, lacquers,
varnishes, rubber, waxes, and resins. In the past, it was used as an industrial degreaser and a fire-extinguishing agent.
Acute exposure is associated with dizziness, headache, confusion, and CNS depression. Liver and kidney damage result
from chronic exposures. Symptoms of liver damage can include nausea, vomiting, enlarged and tender liver, jaundice,
and fatty liver. Kidney failure, resulting in accumulation of waste products in the blood and water in the lungs is a



major cause of death from carbon tetrachloride. The liver and kidney have also been proven to be targets of toxicity in
animals. Carbon tetrachloride has been designated as a B2, probable human carcinogen.

References:
Clayton, George D. and Florence E. Clayton, editors, 1981. Patty's Industrial Hygiene and Toxicology, 3rd Revised
Edition; John Wiley & Sons; New York.

Integrated Risk Information System (IRIS), 1993. United States Environmental Protection Agency.

Chloroform. Originally used as a general anesthetic, chloroform is used now in the production of air conditioning
coolant, as a solvent, and in the manufacture of pesticides and dyes. It can also be found in dry cleaning agents, plastics,
and floor polishes, and as a by product of drinking water purification. Acute exposure to chloroform via inhalation
produced dizziness and gastrointestinal upset. Dermal contact with chloroform produces bums. It is a CNS depressant
and chronic exposure has been shown to cause liver and kidney toxicity as well as cardiac arrhythmias. Several studies
indicate that chloroform is carcinogenic via the oral route causing liver carcinoma in mice and kidney tumors. The
USEPA has designated chloroform as a B2 carcinogen, a probable human carcinogen.

References:
Amdur, Mary 0., John Doull, Curtis D. Klaassen, 1991. Toxicology: The Basic Science of Poisons, 4th edition;

Pergamon Press, Inc. New York.

Integrated Risk Information System (IRIS), 1993. United States Environmental Protection Agency.

Chromium. Chromium has been used in plating for corrosion resistance and decorative purposes, in the manufacture of
alloys, and in printing, dying, and photography. The toxicity of chromium depends upon its valence state. Hexavalent
chromium is more toxic via inhalation than trivalent chromium. The effects of inhalation exposure to hexavalent
chromium include ulcers of the upper respiratory tract, nasal inflammation, perforation of the nasal septa and lung
cancer. Most trivalent chromium compounds are inactive in short-term genotoxicity assays. Trivalent chromium
compounds have not been found to be carcinogenic by any route of exposure. There is epidemiological evidence of an
association between chromium and lung cancer. The USEPA has classified hexavalent chromium as an Class A, human
carcinogen, by the inhalation route.

References:
Amdur, Mary 0., John Doull, Curtis D. Klaassen, 1991. Toxicology: The Basic Science of Poisons, 4th edition;
Pergamon Press, Inc. New York.

Integrated Risk Information System (IRIS), 1993. United States Environmental Protection Agency.

Copper. Copper is widely distributed in nature and is an essential element. Copper deficiency is characterized by
anemia and is used for medicinal purposes as an emetic and an astringent. Acute exposure to copper ingestion causes
vomiting, hematesis, hypotension, coma, and jaundice. Chronic exposure of children to elevated concentrations of
copper causes liver cirrhosis. Copper is not believed to be a human carcinogen.

References:
Amdur, Mary 0., John Doull, Curtis D. Klaassen, 1991. Toxicology: The Basic Science of Poisons, 4th edition;

Pergamon Press, Inc. New York.

Dieldrin. Dieldrin is a man-made chlorinated insecticide that was widely used in agriculture, and for termite-proofing of
wooden building material and residential dwellings, until it was banned for use in the U.S. in 1974. However, it is
highly persistent in the environment and bioaccumulates in terrestrial and aquatic food chains. This, combined with
extensive past use, has made dieldrin ubiquitous in the environment. Humans may be exposed to dieldrin from



consumption of animal and agricultural products exposed to contaminated soil and from exposure associated with the
use of dieldrin as a termite-proofing agent.

Exposure to high levels of dieldrin has been associated with central nervous system excitation that resulted in
convulsions, and renal toxicity. Long-term low-level exposure to dieldrin has also been associated with occasional cases
of nervous system intoxication. In addition, hepatic degeneration, immunosuppression, and possible
reproductive/developmental toxicity have been observed in laboratory animals exposed to dieldrin. Chronic oral
exposure to dieldrin has produced liver cancer in laboratory mice and rats. Epidemiological investigations have been of
insufficient quality to assess dieldrin carcinogenicity in humans. Based on animal data, the USEPA has placed dieldrin
into group B2, probable human carcinogen.

References
Agency for Toxic Substances and Disease Registry (ATSDR), 1991. "Toxicological Profile for Aldrin/Dieldrin";
Agency for Toxic Substances and Disease Registry, U.S. Public Health Service, October 1991.

Iron. Iron is a metal which is required for a variety of physiological functions such as heme biosynthesis, oxidative
phosphorylation and mixed-function oxidase-mediated metabolic reactions. Only divalent forms of iron are absorbed.
As absorption occurs, divalent iron is biochemically converted to trivalent iron, the biologically active form. Under
normal conditions, absorbed dietary iron is complexed to hemoglobin and transported to the liver for storage until
needed for physiological reactions. The balance of iron is regulated only by the amount of dietary intake and the degree
of intestinal absorption. Intestinal absorption tends to be low (2 - 15%) except during periods of increased iron need
when absorption efficiency increases dramatically.

Acute iron toxicity has been well characterized following the accidental ingestion of iron-containing preparations by
children. Shortly after ingestion, the corrosive effects of iron cause vomiting and diarrhea, often bloody. Later signs
include shock, metabolic acidosis, seizures, liver and/or kidney failure, coma, and death. Chronic iron overload
manifests as disturbances in liver function, diabetes mellitus, and endocrine and cardiovascular effects. Inhalation of
iron containing dust or fumes in occupational settings may result in deposition of iron particles in the lungs leading to
interstitial fibrosis. Autopsies of hematite miners noted an increase in lung cancer. However, the etiology of the lung
cancer may be related to factors other than iron exposure such as cigarette, silica or PAH exposures.

References:
Aisen, P., Cohen, G. and Kang, J.O., 1990. Iron Toxicosis. Int. Rev. Exp. Pathol. 31:1-46.

Goyer, R.A., 1991. Toxic Effects of Metals. In: Casarett and Doull's Toxicology: The Basic Science of Poisons, 3rd
edition. Eds. C.D. Klaassen, M.O. Arndur and J. Doull. Macmillan Publishing Co. N.Y.

Lead. Lead is used as a component in storage batteries and was widely used in gasoline and paints. It is the most
ubiquitous toxic metal in the environment. The most serious effects of chronic exposure are encephalopathy, renal
damage, and changes in the hematopoietic system, which is the most sensitive indicator of lead exposure. Peripheral
nerve dysfunction is observed in adults at blood lead levels of 30 to 50 mg/dL-blood. The nervous systems of children
are reported to be affected at levels of 15 mg/dL-blood (Benignus and others, 1981). Chronic lead exposure by workers
through inhalation has resulted in statistically significant increases in tumors. Oral exposures of lead salts in animals has
been shown to increase tumor formation.

References:
Amdur, Mary 0., John Doull, Curtis D. Klaassen, 1991. Toxicology: The Basic Science of Poisons, 4th edition;
Pergamon Press, Inc. New York.

Benignus, V.A., Otto, D.A., Muller, K.E., Seiple, K.J., 1981. "Effects of Age and Body Lead Burden on CNS Function
in Young Children. Il:EEG Spectra." Electroencephalograph. Chin. Neurophvsiol. 52:240-248.
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Manganese. Manganese is a naturally occurring substance found in many types of rock. It does not generally occur in
the environment as the pure metal, rather, it is found combined with other chemicals such as sulfur, oxygen, and
chlorine. Manganese is mixed with iron to make various types of steel. Manganese is a component of some ceramics,
pesticides, fertilizers, and in nutritional supplements. In small doses manganese is beneficial to human health. Manga-
nese miners and steel workers exposed to elevated concentrations of manganese have evidenced mental and emotional
disturbances, and slow and clumsy body movements. Target organs of manganese are the lung and CNS. When
inhaled, manganese dust can also cause lung irritation. EPA has classified manganese as a Class D, not classifiable as to
human carcinogenicity.

References:
Agency for Toxic Substances and Disease Registry (ATSDR), 1991. "Toxicological Profile for Manganese"; Agency for
Toxic Substances and Disease Registry, U.S. Public Health Service, February 1991.

Naphthalene. Naphthalene is a member of the polycyclic aromatic hydrocarbons (PAH) class of compounds which
contain two or more aromatic rings. PAHs are ubiquitous in nature and are also manmade. Naphthalene occurs
naturally in coal tar, crude oil, and is formed from incomplete combustion of organic material. It is also product of
pyrolysis in tobacco smoke. Naphthalene is used for the production of phthalic anhydride, which is used for the
production of plasticizers. Naphthalene is also used in moth balls, for the production of the insecticide carbaryl, and in
numerous resins, dyes, pharmaceuticals, and other organic materials.

Naphthalene is absorbed through the inhalation, oral, and dermal routes, and appears to be more toxic to humans than
laboratory animals. The principal toxic effect of naphthalene in humans and animals is hemolysis of red blood cells,
which can lead to anemia, decreased oxygen carrying capacity, and jaundice. Humans pre-disposed to anemia, such as
those with G6DP enzyme deficiency, may be particularly sensitive to naphthalene toxicity. Exposure to naphthalene
has also been correlated with increased risk of cataract formation. Animal studies were negative for naphthalene
reproductive toxicity. Although no human epidemiological data are available for assessing naphthalene carcinogenicity,
animal data investigating naphthalene toxicity are equivocal. The USEPA has placed naphthalene in weight-of-evidence
Group D, not classifiable as to human carcinogenicity.

References:
Agency for Toxic Substances and Disease Registry (ATSDR), 1990. "Toxicological Profile for Naphthalene"; Agency
for Toxic Substances and Disease Registry, U.S. Public Health Service. October, 1990.

Tetrachloroethene (Perchlorethene). Tetrachloroethene is a man-made volatile chlorinated solvent that is used
extensively in the textile and dry cleaning industries as a cleanser and degreaser. Tetrachloroethene is also used as a
degreaser in the electronics and metal industry. Since tetrachloroethene effectively cleans and decreases without
adversely affecting what is being cleansed, tetrachloroethene is used extensively in a multitude of commercially
available cleansers.

Tetrachloroethene is nearly completely absorbed via the inhalation and oral routes; dermal exposure represents a minor
pathway. Oral and inhalation exposure to tetrachloroethene in humans and animals indicates that the.liver, kidney, and
nervous system are target organs. Long-term exposures to tetrachloroethene produced proliferative changes in the
mouse livers, renal nephropathy in animals and occupationally exposed workers, and irreversible nervous system
damage in laboratory animals. Additionally, an increased incidence of menstrual disorders and spontaneous abortions
have been observed in women occupationally exposed to tetrachloroethene in the dry cleaning business.
Epidemiological data in humans is insufficient to make conclusions regarding the potential carcinogenicity of
tetrachloroethene. However, tetrachloroethene has produced hepatic cancer in laboratory animals exposed orally and by
inhalation. Therefore, the USEPA has placed tetrachloroethene in weight-of-evidence group B2, probable human
carcinogen.

References:.
Agency for Toxic Substances and Disease Registry (ATSDR), 1991. "Toxicological Profile for Tetrachloroethene";
Agency for Toxic Substances and Disease Registry, U.S. Public Health Service. October, 1991.



Trichloroethene. Trichloroethene is a man-made chlorinated solvent that is used extensively in industry as a metal
decreasing agent. Trichloroethene is also used in dry cleaning and as a solvent in paints and adhesives.

Several human deaths and acute neurotoxic effects have been attributed to oral and inhalation exposure to
trichloroethene. In animals, oral and inhalation exposure to trichloroethene have produce neurotoxic effects, including
behavioral changes, and renal toxicity. Additionally, inhalation and oral exposures to trichloroethene in animals have
produced lung, liver, and testicular cancers. Epidemiological data in humans is insufficient to conclude whether
trichloroethene is a human carcinogen. However, studies on trichloroethene metabolism suggest that it is metabolized
similarly
in humans and laboratory animals. Therefore, the USEPA has place trichloroethene in weight-of-evidence group B2,
probable human carcinogen.

References:
MADEP, 1992. "Risk Assessment Shortform Residential Exposure Scenario, Version 1.6"; Policy #WSC/ORS-142-92;
Office of Research and Standards and the Bureau of Waste Site Cleanup, Boston, MA; September 1992.

Vanadium. Vanadium is widely, but sparsely, distributed in the earth's crust and in the environment. It is invaluable as
an alloying agent with steel; ferrovanadium alloys are used in high-stress applications such as bearings, jet engines, and
cutting tools. Human and animal studies indicate that vanadium is readily absorbed from the lungs and poorly absorbed
from the gastrointestinal tract. It distributes primarily to the bone and kidney. Vanadium is a respiratory irritant.
Inhalation of vanadium dusts in both animals and occupationally-exposed workers induces mild to moderate respiratory
irritation. The effects are reversible and subside when exposure is discontinued. No studies were located regarding
cancer in humans or animals following inhalation, oral, or dermal exposures. However, vanadium has been found to
induce DNA damage in human cell cultures, suggesting that vanadium may have the potential to be genotoxic to
humans.

References:
ATSDR, 1990. Toxicological Profile for Vanadium. Agency for Toxic Substances and Disease Registry, U.S. Public
Health Service, October, 1990.

VPH/EPH FRACTIONS
Chemical surrogates were chosen to represent the different aliphatic and aromatic fractions of TPH. Appropriate
surrogates are referenced below for each fraction.

C5-C8 Aliphatics. n-Hexane is the reference compound for the TPH fraction containing C5-C8 alkanes/cycloalkanes.
Through epidemiological studies on n-hexane-exposed workers, sensorimotor polyneuropathy has been observed as the
main toxic effect of long-term exposure. Other noted effects include cranial neuropathy, blurred vision, and abnormal
color vision. The onset of symptoms may be delayed for several months to a year after exposure. Affected individuals
may recover completely, but some may retain sensorimotor deficits. A number of animal studies have been conducted
that document n-hexane's neuropathic effects.

Reference:
MADEP, 1994. Interim Final Petroleum Report: Development of Health-Based Alternative to the Total Petroleum
Hydrocarbon (TPH) Parameter. August.

C9-C12 Aliphatics. See profile for n-Hexane provided for C5-C8 Aliphatics above.

C9-C18 Aliphatics. See profile for n-Hexane provided for C5-C8 Aliphatics above.

C19-C36 Aliphatics. See profile for n-Hexane provided for C5-C8 Aliphatics above.. C9-C10 Aromatics. See profile for pyrene and profile for xylene below.



Xylenes. Xylene is a volatile organic compound that is generally composed of a mixture of the meta, ortho, and para
isomers. Xylenes are used as solvents, in paints, thinners, cleaners, degreasers, and as a component in gasoline.

Xylenes are absorbed by oral, inhalation, and dermal exposures, and distribute to all tissues, particularly those with high
fat contents. All three isomers produce similar effects, although the potency with which various effects are produced
may vary from effect to effect with each isomer. In both humans and animals, xylene exposure has been associated with
central nervous system depression, impaired learning and memory, and tremors. In humans, inhalation of xylene may
produce prolonged respiratory tract inflammation and edema. In laboratory animals, exposures to xylenes have
produced adverse reproductive effects, including increased fetal death rate and retarded development. There is no
evidence of carcinogenicity in humans or animals.

References:
MADEP, 1992. "Risk Assessment Shortform Residential Exposure Scenario, Version 1.6"; Policy #WSC/ORS-142-92;
Office of Research and Standards and the Bureau of Waste Site Cleanup, Boston, MA; September 1992.

C10-C22 Aromatics. See profiles for naphthalene and pyrene.

Naphthalene. Naphthalene is a member of the polycyclic aromatic hydrocarbon (PAH) class of compounds, which
contain two or more aromatic rings. PAHs are ubiquitous in nature and are also man-made. Naphthalene occurs
naturally in coal tar, crude oil, and is formed from incomplete combustion of organic material. It is also product of
pyrolysis in tobacco smoke. Naphthalene is used for the production of phthalic anhydride, which is used for the
production of plasticizers. Naphthalene is also used in moth balls, for the production of the insecticide carbaryl, and in
numerous resins, dyes, pharmaceuticals, and other organic materials.

Naphthalene is absorbed through the inhalation, oral, and dermal routes, and appears to be more toxic to humans than
laboratory animals. The principal toxic effect of naphthalene in humans and animals is hemolysis of red blood cells,
which can lead to anemia, decreased oxygen-carrying capacity, and jaundice. Humans pre-disposed to anemia, such as
those with G6DP enzyme deficiency, may be particularly sensitive to naphthalene toxicity. Exposure to naphthalene
has also been correlated with increased risk of cataract formation. Animal studies were negative for naphthalene
reproductive toxicity. Although no human epidemiological data are available for assessing naphthalene carcinogenicity,
animal data investigating naphthalene toxicity are equivocal. The USEPA has placed naphthalene in weight-of-evidence
Group D, not classifiable as to human carcinogenicity.

References:
Agency for Toxic Substances and Disease Registry (ATSDR), 1990. "Toxicological Profile for Naphthalene"; Agency
for Toxic Substances and Disease Registry, U.S. Public Health Service. October, 1990.

Pyrene. Pyrene is a member of the polycyclic aromatic hydrocarbons (PAH) class of compounds which contain two or
more aromatic rings. They are ubiquitous in nature and are also man made. It occurs naturally in coal tar, crude oil, and
is formed from incomplete combustion of organic material. Pyrene is reported to be a skin irritant to humans. Rats
administered pyrene exhibited blood chemistry changes, as well as liver and kidney damage. Pyrene was shown to be
inactive as an initiating agent and thus has been classified as a D carcinogen.

References:
ATSDR, 1989. Toxicological Profile for Polycyclic Aromatic Hydrocarbons. Agency for Toxic Substances and

Disease Registry, U.S. Public Health Service, October, 1989.
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Table 0 -1.2
Summary of Bioaccumulation and Bioconcentration Data

AOC 57

Remedial Investigation Report
____ ___ _____ Devens, Massachusetts.................

*Bioaccumulatior Biocncenc.tratfioý
_______________-Factor [a]_________ Factor [aJ

Analyte log KC, 1b] Terrestrial TerrestrialI Mammal jpe .Bird [f] Aquatic [g] Aquatic Fish
_____Invertebratec e -lat [d ___ Ivrtbtt Plant

INORGANICS
Aluminum NA 7.5E-02 [h] 8.0E-04 [i] 7.-5E-02 g] 7-5E-02 7.5E-02 6.0E-03 [k] 9.5E+01 [11

Antimony NA 5.013-02 [h] 4.0E-02 [i] 5.OE-02 U] 5.OE-02 [in] [in] [in]

Arsenic NA 6.6E-03 [n] 3.OE-01 [o] 1.0E-01 U] 6.OE-03 6.6E-03 3.0E-01 [o] 2.8E+02 [p]

Beryllium NA 5.0E-02 [h] 2.0E-03 [i] 5.OE-02 U] 5.0E-02 [in] Min [in]

Barium NA 7.5E-03 [h] 3.0E-02 [i] 7.5E-03 U] 7-5E-03 7.5E-03 2.5E-02 [k] 4.0E+00 [p]

Cadmium NA 1.4E+00 [q] 3.313+01 [r] 2.1E+00 U] 3.8E-01 [s] 1.4E+00 4.1E-01 [k] 3.2E+02 [1]
Chromium NA 1.6E-01 [p] 1.5E-03 [i] 2.8E-01 0] 2.8E-01 1.6E-01 6.3E-03 [k] 2.OE+02

Cobalt NA 1.0E+00 [h] 4.0E-03 [i] 1.0E+00 U] 1.0E+00 1.0E+00 9.3E-03 [k] [in]

Copper NA 1.6E-01 [t] 7.8E-01 [u] 6.0E-01 [r] 6.0E-01 1.6E-01 6.0E-02 1k] 3.4E+02 [I]

Lead NA 7.813-02 [v] 9.0E-03 [i] 1.5E-02 U] 1.5E-02 7.8E-02 5.6E-02 [w] 1.5E+02 [1]

Manganese NA 2.OE-02 [h] 5.0E-02 [i] 2.0E-02 U] 2.0E-02 2.OE-~02 1.31101 [k] 1.7E+03 [11
Mercury NA 6.8E-02 [x] 1.8E-01 [i] 1.0E-02 [y] 2.3E+00 1.7E+01 [z] 2.4E-01 [k] 6.3E+04 [p]

Nickel NA 1313-01 [aa] 1.2E-02 [i] 3.0E-01 0] 3.OE~-01 2.3E-01 1.4E-02 [w] [in]

Selenium NA 7.6E-01 [n] 9.0E-03 [ab] 7.5E-01 U] 5.1E-O1 [ac] 7.6E-01 1.6E-01 [k] 8.3E+00 [p]
Vanadium NA 1.3E-01 [h] 1.113-03 [i] 1.2E-01 U] 1.2E-01 1.3E-01 1.1E-03 [i] 1.OE-02 [p]
Zinc NA 1.811+00 [t] 6.1E-01 [r] 2.113+00 U] 2.1E+00 1.8E+00 9.2E-01 [k] 2.3E+02 [I]

PES'HCIDES/PCBs
4,4'-DDD 6 3.3E+00 [ad] 1.OE-02 [ae] 1.2E+00 [af] 2.9E+00 fag] 2.1E+01 [ah] 1.0B-02 [ae [in]

4,4'-DDE 5.7 1.7E+00 [ad] L0E-02 [ae] 1.211+00 [af] 2.9E1+00 [ag] 2.111+00 [ah] 1.011-02 [ae [in]

4,4'-DDT 6.4 5.7E1-01 [ad] 1.01-02 [ae] 1.2E1+00 [af] 2.9E1+00 [ag] 2.1E1+00 [ah] 1.0E-02 [ac [in]

Aroclor-1242 4.1 [ai] 5.813+00 [t] 1.2E-01 [aj] 3.8E1+00 [ak] 3.211-01 [al] 5.8E1+00 [t] 1.2E1-01 [aj] [in]

Aroclor-1260 7.1 [ail 5.8E+00 [t] 1.2E-01 faj] 3.811+00 fak] 3.2E1-01 [all 5.8E1+00 [t] 1.2E-01 [aj] [in]

alpha -Chlordane 5.5 1.6E1+00 [ta] 5.111-03 5.5E-01 [as] 1.811+00 [at] [in] [in] [in]

gainia-Chlordane 5.5 1.6E1+00 [aul 5.1E-03 5.5E-01 [as] 1.8E1+00 [at] [in] [in] [i]

* Dieldrin 4.6 5..5E+00 [am] 1.7E1-02 1.5E+00 [an] 4.4E-01 [ao] 5.5E+00 [am] 1.7E1-02 [in]

SEMIVOLAIILES
1,2-Dichlorobenzene 3.4 3.5 5.OE-02 7.3E1-02 1.5E-01 1.5E1-01 5.0E1-02 7.3E1-02 [n

1,4-Dichlorobenzene 3.5 3.5 5.011-02 7.3E-02 1.5E-01 1.5E1-01 5.OE-02 7.3E1-02 [n

2-Methylnaphthalene -1.9 4.3 5.011-02 2.5E1-02 1.5E-01 1.5E-01 5.0E-02 2.5E-02 [in]

Acenaphthylene 4.1 4.3 5.OE-02 2.5E1-02 1.511-01 1.5E1-01 [in] in] [in]

Benzo(b)fluoranthene 6.1 4.3 [in] [ml [ml [ml 5.0E1-02 2.511-02 [in]

Benzo(k)fluoranthene 6.1 4.3 5.0E-02 2.5E1-02 1.511-01 1.5E1-01 5.OE-02 2.5E-02 fin]
Bis(2-ethylhexyl)phthalate 5.1 5.2 5.011-02 7.6E-03 2.4E-01 2.4E1-01 5.OE-02 7.6E1-03 3.111+02 [p]
Chrysene 5.7 4.3 5.011-02 2.-5E-02 1.5E1-01 1.5E1-01 5.OE-02 2.5E1-02 [n

Dibenzofuran 4.1 4.1 5.0E-02 3.3E1-02 1.5E1-01 1.513-01 5.0E-02 3.3E-02 [n

Di-n-butylphthalate 5.2 5.2 5.011-02 7.6E1-03 2.4E-01 2.4E-01 5.0E-02 7.6E1-03 [n

Fluoranthene 4.95 [ap] 4.3 5.0E-02 2.5E-02 i.5E- 01 1.5E1-01 5.OE-02 2.5E-02 fn
Naphthalene 3.6 4.3 5.011-02 2.5E-02 1.5E-01 1.5E-01 5.OE-02 2.5E1-02 [n

Phenanthrene 4.5 4.3 5.0E-02 2.5E1-02 1.5E-01 1.5E-01 5.011-02 2-5E1-02 3.213+02 faq]

Pyrene 5.3 4.3 5.0E-02 2.5E-02 1.5E1-01 1-511-01 5.0E-02 2.5E1-02 [in]

VOJ-AT1LES
1,2-Dichloroethylenes 2.0 NA NA NA NA NA NA NA
1,1,1 -Trichloroethane 2.5 NA NA NA NA [in] [in] [in]

Acetone -0.24 NA NA NA NA NA NA NA
Benzene 2.1 [in] [ml [in] [in] NA NA [in]

Carbon disulfide 2.2 [in] [m] [in] [m [in] [in] NA
Chlorobenizene 2.8 NA NA NA NA NA NA NA
Chloroform 2.0 NA NA NA NA NA NA NA
Ethylbeuzene 3.2 NA NA NA NA NA NA NA
Methylene chloride 1.3 NA NA NA NA NA NA NA
Tetrachloroethylene 3.4 NA NA NA NA NA NA NA
Toluene 2.79 NA NA NA NA NA NA NA
Trichloroethylene 2.4 NA NA NA NA NA NA NA
Trichlorofluoromethane 2.5 NA NA NA NA NA NA NA.Xylenes 3.2 NA NA NA NA NA NA NA j

NOTES:
[a] Units for bioaccumnulation factors (BAFs) are mg/kg fresh wt tissue over mg/kg dry wt soil for terrestrial invertebrates and plants, mg/kg fresh wt. tissue

57baf.wkl Page 1 15-Mar-2000



Table 0- 1.2
Summary of Bioaccumulation and Bioconcentration Data

AOC 57

Remedial Investigation Report
Devens, Massachusetts

Bioaccumulation Bioconcentration
Factor [al Factor [a]

Analyte log K tbJ Terrestrial Terrestrial Mammal [el Bird [f9 Aquatic [gi Aquatic Fish
..... ._ Invertebrate cI Plant [dI Invertebrate Plant

over mg/kg fresh wt. food for small mammals and small birds, and mg/kg fresh wt. tissue over mg/kg fresh wt. sediment for aquatic plants and organisms.
No BAFs were calculated for VOAs since available evidence suggests that these analytes do not bioaccumulate. Units for bioconcentration factors (BCFs)
are jsg/kg fresh wt. tissue over pg/Lwater. BCFs are presented for only those analytes that are selected as surface water CPCs.

[b] From Superfund Chemical Data Matrix (USEPA, 1993) unless otherwise noted. Log Ko.s for classes of semivolatile compounds were
averaged to provide an average BAF value. Compounds were grouped accordingly:. PAHs (4.3), phthalates (5.2), dibenzofuran (4.1), and
dichlorobenzenes (3.5).

[c] Average of earthworm BAFs for SVOCs (Beyer, 1990) converted from dry weight to wet weight assuming earthworm is 80% water,
unless otherwise noted. When no earthworm data were available, the BAF for small mammals was used as a surrogate.

[d] Plant BAF calclulated using the following equation presented by Travis and Arms (1988) unless otherwise noted:
log (Plant Uptake Factor)= 1.588-0.578 (log Kow). Converted from dry weight to wet weight plant concentration assuming 80% water content.

[e] Calculated using the following equation in Travis and Arms (1988) for semivolatile organic analytes with log Kos >5:
log BTF (biotransfer factor) = log Ko. - 7.6; result multiplied by average ingestion rates for non-lactating and lactating test animals
to convert from BTFs to BAFs, and divided by a factor of 0.2 to convert from dry feed to fresh feed. There is an uncertainty involved in using

this equation for PAM because this study did not use any PAWs in the regression analysis. BAFs for analytes with log Ko s
<5 are assumed to be 0.15 because they are unlikely to bioaccumulate in animal tissue (Maughan, 1993).

If] Bioaccumulation data are generally lacking for avians. When no bird data were available, the BAF for small mammals was used as a surrogate.
[g] Used to represent bioaccumulation from sediment to fish and aquatic invertebrates. Sediment BAFs are presented for only those analytes that were

selected as sediment CPCs. When no aquatic BAF data were available, the BAF for terrestrial inverebrates was used as a surrogate.
[h] Prey-specific value not available; value shown is small mammal BAF for this chemicaL
Ii] Value from Baes et al. (1984) for leafy portions of plants multiplied by 0.2 to represent 80% water composition of plants.
[j] Value derived from biotransfer factors (BTFs), presented in Baes et al. (1984) for uptake into cattle. BTF converted to BAF by

multiplying by food ingestion rate of 50 kg/day wet weight.
[k] Aquatic plant BAFs derived from an uptake study (Cherry & Guthrie, 1979) with two sedge species, Andropogon virginicus and Crperus retrofractus,

that were exposed to contaminated sediment. Values were converted from dry weight plant tissue to wet weight by applying a factor of 0.2
(assuming plants are 80% water).

[I] Geometric mean of BCFs obtained from AQUIRE (1994) and AWQC documents (calculated in Appendix 0, Table 0- 1.4).
[m] This receptor group is not likely to be exposed to this CPC. Receptor exposures to analytes detected in surface soil include terrestrial 0

invertebrates, terrestrial plants, mammals, and birds. Receptor exposures to analytes detected in surface water and sediment include
aquatic organisms, aquatic plants, small fish, semi-aquatic mammals, and semi-aquatic birds.

[n] Average of values for industrial soils from Beyer and Cromatie (1987) multiplied by 0.2 to represent 80% water composition in earthworms.
[o] Average of BAF values reported from Wang et al. (1984), Sheppard et al. (1985), and Merry et al. (1986).
[p] From Barnthouse et aL (1988).
[q] Mean of values reported for soil invertebrates in MacFadyen (1980) converted from dry weight to wet weight.
[r] Mammal value for copper and plant value for cadmium from Levine et al., 1989.
Is] Based on accumulation of cadmium in kidneys of European quail in Pimentel et al. (1984).
It] BCF for earthworms from Diercxsens et al. (1985).
[u] Median of values reported from Levine et al. (1989).
[v] Geometric mean of BAF values (fresh wt./dry wts) for worms and woodlice (USEPA, 1985). Fresh weight tissue concentrations calculated

assuming 80% body water content.
[w] Values for lead and nickel from Mudroch & Capobianco (1979) represent an average of BAFs from sediment in several lakes, rivers, and bays into water lilies.

Values converted from dry weight plant tissue to wet weight by applying a factor of 0.2 (assuming plants are 80% water).
[x] Uptake value (fresh wt./drywt.) for earthworms from USEPA (1985) sludge document. Fresh weight tissue concentrations calculated assuming 80% body water
[y] USEPA, 1985.
[z] Based on the ranges of mercury concentrations in sediment and macroinvertebrates in an eight lake ecosystem in Sweden. Sediment concentrations

ranged from 0.05 to 0.3 4g/g dry weight (mid point = 0.18 4g/g) and macroinvertebrate concentrations ranged from 0.02 to 6 pgfg dry weight (mid point
= 3.01 4g/g). Based on these midpoints, a bioaccumulation factor of 16.7 was obtained.

[aa] Value from nickel sludge document (USEPA, 1985) multiplied by 0.2 to represent 80% water composition of earthworms.
[ab] Based on reported ratio of selenium in plant tissue and iron fly ash amended soil (Stoewsand et. al., 1978).
[ac] Based on average of reported ratio of selenium in diet to liver, kidney, and breast tissue of chickens (Eisler, 1985).
[ad] Geometric means of 4,4'-DDT [Davis (1968), Davis & Harrison (1966), Wheatley & Hardman (1968), Bailey et al. (1970), Cramp

"& Olney (1967), and Beyer & Gish (1980)], 4,4'-DDE [Davis (1968), Davis & Harrison (1966), Cramp & Olney (1967), Collett
"& Harrison (1968), Hunt & Sacho (1969), and Gish (1970)], and 4,4-DDD [Barker (1958), Davis (1968), Davis & Harrison (1966),
Cramp & Olney (1967), Collett & Harrison (1968), Wheatley & Hardman (1968), Hunt & Sacho (1969), Bailey et al. (1970), Dimond
et al. (1970), Gish (1970), and Beyer & Gish (1980)] reported for earthworms. Dry soil concentrations calculated assuming 10%
moisture content in sandy-loam soils (Donahue et al., 1977).

[ae] Geometric mean of 4,4'-DDT, 4,4'-DDD, and 4,4'-DDE BAFs (freshwt/drywt) reported for roots (carrot, potato, sugar beet),
grains (corn, oats), and legumes (alfalfa) derived from USEPA (1985b) converted from dry weight to wet-weight per values provided
by Suter (1993).

[af] BAF for shrews and voles calculated using measured concentrations of DDT, in stomach content and in whole body (Forsyth &
Petrie, 1984).

[ag] Whole-body pheasant BAF for 4,4'-DDT presented in USEPA (1985b); derived from Kenaga (1973).
[ah] Amphipod to sediment mean biomagnification factor for total DDTin Lake Michigan and Lake Ontario (Evans etaL, 1991).
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Table 0- 1.2
Summary of Bioaccumulation and Bioconcentration Data

AOC 57

Remedial Investigation Report
Devens, Massachusetts

Bioaccumulation Bioconcentratioa
FactoLra Factor fal

Analytc : log K_ [b] Terrestrial Terrestrial Mamm[a [ef Bird [q Aquatic [g] Aquatic Fish
_____________________ Invertebrate lei _,lant di.<..: ___ nvertebratev plant

[ai] USEPA (1990a) Basics of Pump-and-Treat Ground-Water Remediation Technology
[aj] Arthmetic mean BAF for corn, leaves, carrots, beets, sugarbeets, radishes, and soybeans (tops, roots, and whole plants) from USEPA (1985a) and Webber etal.
[ak] BAF calculated from discussion in Eisler (1986) stating that Aroclor 1254 residues in subcutaneous fat of adult minks were up to 38 times

dietary levels. Converted to whole body concentrations assuming 10% lipid content.
[at] BAF calculated from data presented in Eisler, 1986. Kestrels fed 33 mg PCB/kg diet for 62-69 days accumulated 107 mg PCB/kg lipid weight in muscle

Assuming muscle is 10%lipid content, the muscle concentration is about 10.7 mg/kg.
[am] Geometric mean of reported BAFs for earthworms (Edwards & Thompson, 1973). Values provided by Gish (1970) were converted from dry weight to wet

weight by multiplying by a conversion factor of 0.2 assuming 80% water content.
[an] BAF calculated from data presented by Potter et at (1974). Based on an average dieldrin concentration in cow muscle and fat of 0.17 mg/kg (dry weight) and a

dieldrin concentration of 0.11 mg/kg in the diet (dryweight).
[ao] Jeffries and Davis (1968).
[ap] USEPA (1992), Dermal Exposure Guidance.
[aq] BCFs for PAHs obtained from Eisler (1987).
[ar] Value for gamma-chlordane used as a surrogate.
[as] BAF calculated from data presented in Eisler, 1990. Rats fed 20 mg/kg diet technical chlordane (equivalent to 3.6 mg/kg diet cis- and

trans-chlordane) for 350 days accumulated 20 mg/kg in lipids. Assuming 10% lipid content, the whole body concentration is
about 2 mg/kg.

[at] BAF calculated from data presented in Eisler, 1990. Red-winged blackbirds fed 10 mg/kg diet technical chlordane (equivalent to 1.8
mg/kg diet cis- and trans- chlordane) for 84 days accumulated 1.8 mg/kg wet weight whole body residue.

[au] Geometric mean of reported BAFs for earthworms (Gish, 1970) converted from dry weight to wet weight assuming 80% water
composition of earthworms.

NA = Not available

0

0
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Table 0 -1.3
Summary of Oligochaete Bioaccumulation Factors and
Summary of Crayfish and Fish Tissue Concentrations

AOC 57

Remedial Investigation Report
Devenh, Massachusetts

Sediment Data Oligochaete Data Oligochnete
Site ID Analyte ' (p~gjg dry weight) (p~gfg wet weight) Bioaccumuiation

Factors 2
Control 4,4'-DDD NA ND 0.OOE1+00

4,4' -DDE NA ND 0.OOE+00
4,4'-DDT NA ND 0.OO11+00
Aldrin

3  NA 0.0397 NA
Aroclor -1260 NA ND 0.00E+00
Dieldrin NA ND 0.0011+00

98Lipids NA 2.0 NA

57D-95--05X 4,4'-DDD 0.0258 ND 0.OOE+00
4,4'-DDE ND ND 0.0011+00
4,4'-DDT 0.0363 ND 0.0011+00
Aldrin

3  
ND ND NA

Aroclor-1260 0.301 ND 0.0011+00
Dieldrin 0.0183 ND 0.OOE1+00
01o Lipids NA 1.5 NA

57D-95--06X 4,4'-DDD 0.44 ND 0.OO11+00
4,4'-DDE 0.162 ND 0.0011+00
4.4'-~DDT 0.0759 ND 0.OOE1+00
Aldrin

3  
ND 0.0166 NA

Aroelor-1260 ND ND 0.O01E+00
Dieidrin ND ND 0.00E+00

98Lipids NA 1.3 NA

57D-95-08X 4,4'-DDD 0.49 ND 0.00E+00
4,4'-DDE 0.18 ND 0.OOE+00
4,4'-DDT 0.12 ND 0.OOE1+00
Aldrin

3  
ND 0.0216 NA

Aroclor-1260 ND ND 0.OO11+00
Dieldrin ND ND 0.OOE1+00
01o Lipids NA 0.5 NA

Station 1 Crayfish Station 2 Crayfish Station 4 Crayfish Station 6 Crayfish Station 2 Suckers Station 1 Pickerels
Anai te 4 Ig wet weight) (it we(e t jsg wet weight) pg wet weight) (jig wet weight) (jgi wet weight)

9o Lipids 1.0 1.1 0.6 1.4 1.8 1.8
4,4'-DDD <0.001 <0.001 <0.001 <0.001 0.0809 0.0295
4,4'-DDE <0.001 <0.001 0.00291 0.0126 0.0754 0.0313
Aroclor -1260 0.263 <0.02 <0.02 <0.02 0.0412 0.26
alpha-Chlordane <0.001 <0.001 <0.001 <0.001 0.00523 <0.001
gamma-Chiordane <0.001 <0.001 <0.001 <0.001 0.00232 <0.001
Dieldrin <0.001 <0.001 <0.001 <0.001 <0.001 0.00383
Heptachlor <0.001 <0.001 0.00116 <0.001 <0.001 0.00224

Average Crayfish Tissue Concentration (Itg/g) for Average Fish Tissue Concentration (p~gtg)
Analyte Muskrat, Maliard, and Raccoon Exposures 6 for Great blue heron Exposures

4,4' -DDD 0 0.0552
4,4' -DDE 0.00413 0.0534
Aroclor -1260 0.0733 0.154
Dieldrin 0 0. 00217

NOTES:
1 Only those analytes that were detected in oligochaete tissue are presented.
2 Units for BAFs are equal to mg/kg wet weight tissue over mg/kg dry weight sediment. All BAFs are assumed to be zero because none of the CPCs

were detected in oligochacte tissue.
3The tissue results for aidrin are listed; however, aidrin was not detected in any AOC 57 sediments and was not evaluated in the

AOC 57 ERA. Tissue concentrations of aidrin may be attributable to spike contamination in the analytical equipment at the laboratory.
4 Only those analytes that were detected in crayfish or fish tissue are presented.
5Only those analytes that were detected in sediments and retained as CPCs are presented.

6 Average tissue concentrations use 1/2 the detection limit for non -detects, unless an analyte was not detected at all in which case a tissue concentration
of zero was used.

NA = Not available, not applicable
ND = Not detected
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TABLE 0- 1.7
SUMMARY OF TOXICITY DATA FOR PLANT RECEPTORS

AOC 57

Remedial Investigation Report

Chemical D evensassaehUSetts ... TV
Reference in soil 1a)

INORGANICS
Aluminum Will and Suter, 1994 50
Antimony Will and Suter, 1994 5
Arsenic Will and Suter, 1994 10
Barium Will and Suter, 1994 500
Beryllium Will and Suter, 1994 10
Cadmium Will and Suter, 1994 3
Chromium Will and Suter, 1994 1
Cobalt Will and Suter, 1994 20
Copper Will and Suter, 1994 100
Lead Will and Suter, 1994 50
Manganese Will and Suter, 1994 500
Nickel Will and Suter, 1994 30
Selenium Will and Suter, 1994 1
Vanadium Will and Suter, 1994 2
Zinc Will and Suter, 1994 50

PESTICIDES/PCBs
4,4'-DDE 12.5 [b]
4,4'-DDT Eno & Everett, 1958 12.5
Aroclors Will and Suter, 1994 40
Dieldrin 12.5 [b]

SEMI-VOLATILE ORGANICS
1,2-Dichlorobenzene Hulzebos et al., 1993 [d] 248
1,4-Dichlorobenzene Hulzebos et a., 1993 [d] 248
2-Methylnaphthalene 25 [c]
Bis(2-ethylhexyl)phthalate Hulzebos et al., 1993 [d] >1,000
Dibenzofuran Hulzebos et al, 1993 [d] 617 [e]
Di-n-butylphthalate Will and Suter, 1994 200
Fluoranthene 25 [c]
Naphthalene Hulzebos et aL, 1993 [d] 100
Phenanthrene 25 [c]
Pyrene 25 [c]

VOLATILE ORGANICS
1,2-Dichloroethylene > 1,000 [f]
Acetone NA
Chloroform >1,000 [f]
Ethylbenzene 200 [g]
Methylene chloride > 1,000 [f]
Tetrachloroethylene Hulzebos et a., 1993 [d] > 1,000
Toluene Will and Suter, 1994 200
Trichlorofluoromethane NA
Xylene (total) Hulzebos etal., 1993 [d] >1,000

Notes:
[a] RTVs in soil are equal to chemical concentrations in soil that are not expected to result in adverse effects to plants.
[b] Value for 4,4'-DDT used as a surrogate.
[c] Value for acenaphthene used as a surrogate.
[d] Values represent 14-day growth EC,,s for Lactuca sativa in soil.
[e] Value for furan used as a surrogate.
ff] Value for tetrachloroethylene used as a surrogate.
[g] Value for toluene used as a surrogate
NA = Not available
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APPENDIX 0

0-3 ECOLOGICAL RISK CALCULATIONS FOR CPCs
SUPPORTING INFORMATION

Harding Lawson Associates
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TABLE 0-3.7
RESULTS OF FOOD-WEB MODELING FOR

SURFACE SOIL, SEDIMENT, AND SURFACE WATER
AOC 57

REMEDIAL INVESTIGATION REPORT
DEVENS, MASSACHUSETTS

,Media Evaluated his for RME Concentra- His for IME Total Riskfor CPCs and
tious of Chemicals~ Concentrations of CPCs Jbi, 'Chemicals Eimrinated as

Eliminated as CPCs faj< ' CPOs

Ecoog calRceptor~

Area 2 Upland Surface Soil

White-footed mouse 0.17 1.5 1.7

American robin 0.32 0.94 1.3

Red fox 0.000034 0.000077 0.00011

Barred owl 0.00011 0.00021 0.00032

Area 2 Floodplain Surface Soil

White-footed mouse 0.096 4.0 "4.1

Short-tailed shrew 0.20 2.4 2.6

American robin 0.17 1.8 2.0

Raccoon 0.00011 0.037 0,037

Barred owl 0.000039 0.00028 0.00032

Area 3 Surface Soil

White-footed mouse 0.17 3.0 3.2

American robin 0.13 0.91 1.0

Red fox 0.000013 0.0011 0.0011

Barred owl 0.000037 0.00034 0.00038

Area 2 Sediment

Muskrat 0.055 13 13

Mallard 0.000030 0.015 0.015

Raccoon 0.00015 0.028 0.028

Great blue heron 0.036 12 12

Area 3 Sediment and Unfiltered
Surface Water

Raccoon 0.00062 0.00064 0.0013

[a] The information listed is summarized from Tables 0-4.1 through 0-4.10 in Appendix 0-4. These values are His calculated for all
chemicals eliminated as CPCs in the baseline ERA.

[b] The information listed was obtained from Table 9-60. These values are His calculated for all chemicals retained as CPCs in the
baseline ERA.

CPC = Chemical of Potential Concern
HI = Hazard Index
NA = Not applicable.
RME = Reasonable Maximum Exposure

HISUMM 2/19197



TABLE 0-3.8
SUMMARY OF ECOLOGICAL RISK FOR PLANTS AND INVERTEBRATES FROM

CHEMICALS ELIMINATED AS CPCs IN AREA 2 UPLAND SURFACE SOIL
AOC 57

REMEDIAL INVESTIGATION REPORT
DEVENS, MASSACHUSETTS

Analyte ,. Exposure Point R.... . ::, • .. . RTVExceeded?,
Concentrations . (by'RME by Avg.),

RME Average pla:t 2  Invertebratei Plant invertebrate

PAL Metals (gg/g)

Aluminum 7,530 6,700 50 NA Yes/Yes NA

Barium 40.9 26.3 500 NA No/No NA

Beryllium 0.71 0.34 10 NA No/No NA

Chromium 27.0 15.9 1 250 'Ys/Yes• No/No

Lead 22.9 14.0 50 1,190 No/No No/No

Vanadium 15.5 12.0 2 NA Yes/Yes NA

Zinc 38.1 24.2 50 130 No/No No/No

I Exposure Point Concentrations (EPCs) are presented in Table 0-3.1.
2 Plant and invertebrate RTVs are presented in Appendix O-1, Tables 0-1.7 and 0-1.8 (respectively). Generally, the plant RTVs are

the lowest LOEC from among plant growth studies on plants in solid media, and invertebrate RTVs are the lowest LCM (14-day soil
test on Eiseniafoetida) from among chemicals in the same chemical class (applies to organic compounds). A conservative factor of
0.2 was applied to invertebrate RTVs; the resultant value should be protective of 99.9% of the population from lethal effects
(USEPA, 1986).
Comparison shown is maximum EPC to RTV/average EPC to RTV.

RTV = reference toxicity value.
gg/g = micrograms per gram.
LC50 = concentration lethal to 50% of the test population.
LOEC = lowest observed effect concentration.
NA = Not available.
RME = Reasonable maximum exposure.
Shading indicates exceedances.

FPSSBNCH -1- 2/19/97



TABLE 0-3.9
SUMMARY OF ECOLOGICAL RISK FOR PLANTS AND INVERTEBRATES FROM

CHEMICALS ELIMINATED AS CPCs IN AREA 2 FLOODPLAIN SURFACE SOIL
AOC 57

REMEDIAL INVESTIGATION REPORT
DEVENS, MASSACHUSETTS

i , AiaIlyte Exposure Point. R1TV ig/g) ~ . RTV Exceeded?~
C.ontcentrations$. (by RMIE Iby Avg.)

RMIE Average Pln nvertebrate Pla'nt <Invertebrate

PAL Metals (jig/g)

Aluminum 6,180 4,930 50 NA Yes/yss NA

Beryllium 0.71 0.40 10 NA No/No NA

Chromium 15.4 12.7 1 250 .Yes•/'•is No/No

Cobalt 2.3 2.1 20 NA No/No NA

Nickel 10.4 7.9 30 400 No/No No/No

Vanadium 14 10.7 2 NA yevsC" NA

Exposure Point Concentrations (EPCs) are presented in Table 0-3.2.
2 Plant and invertebrate RTVs are presented in Appendix 0-1, Tables 0-1.7 and 0-1.8 (respectively). Generally, the plant RTVs are

the lowest LOEC from among plant growth studies on plants in solid media, and invertebrate RTVs are the lowest LC50 (14-day soil

test on Eiseniafoetida) from among chemicals in the same chemical class (applies to organic compounds). A conservative factor of

0.2 was applied to invertebrate RTVs; the resultant value should be protective of 99.9% of the population from lethal effects

(USEPA, 1986).
Comparison shown is maximum EPC to RTV/average EPC to RTV.

RTV = reference toxicity value.
ig/g = micrograms per gram.

LC5o = concentration lethal to 50% of the test population.
LOEC = lowest observed effect concentration.
NA = Not available.
RME = Reasonable maximum exposure.

Shading indicates exceedances.

0

FPSSBNCH -1 - 2/19/97



TABLE 0-3.10
SUMMARY OF ECOLOGICAL RISK FOR PLANTS AND INVERTEBRATES FROM

CHEMICALS ELIMINATED AS CPCs IN AREA 3 SURFACE SOIL
AOC 57

REMEDIAL INVESTIGATION REPORT
DEVENS, MASSACHUSETTS

Analyte ~ Exposure Point RTV Cu~g) ~ RW~xc~eted?'
Concentratiou (byRME I y Avg.)'

RM E Average Plant 2 , Invertebrate Plant Invertebrate

PAL Metals ([ig/g)

Aluminum 7,100 6,740 50 NA Yes/Yes NA

Barium 29.3 18.0 500 NA No/No NA

Chromium 11.7 11.2 1 250 YesYos No/No

Cobalt 3.2 2.8 20 NA No/No NA

Copper 6.8 4.6 100 30 No/No No/No

Lead 32.7 16.9 50 1,190 No/No No/No

Nickel 11.1 10.8 30 400 No/No No/No

Vanadium 9.4 9.3 2 NA yes/• s NA

Zinc 28.5 22.1 50 130 No/No No/No

Exposure Point Concentrations (EPCs) are presented in Table 0-3.3.
2 Plant and invertebrate RTVs are presented in Appendix 0-1, Tables 0-1.7 and 0-1.8 (respectively). Generally, the plant RTVs are

the lowest LOEC from among plant growth studies on plants in solid media, and invertebrate RTVs are the lowest LC50 (14-day soil
test on Eiseniafoetida) from among chemicals in the same chemical class (applies to organic compounds). A conservative factor of
0.2 was applied to invertebrate RTVs; the resultant value should be protective of 99.9% of the population from lethal effects
(USEPA, 1986).
Comparison shown is maximum EPC to RTV/average EPC to RTV.

RTV = reference toxicity value.
tg/g = micrograms per gram.

LC50 = concentration lethal to 50% of the test population.
LOEC = lowest observed effect concentration.
NA = Not available.
RME = Reasonable maximum exposure.
Shading indicates exceedances.

FPSSBNCH -1 - 2/19/97



TABLE 0-3.11
COMPARISON OF AREA 3 SURFACE WATER EXPOSURE CONCENTRATIONS FOR CHEMICALS

ELIMINATED AS COCs WITH TOXICITY BENCHMARK VALUES'
AOC 57

REMEDIAL INVESTIGATION REPORT
DEVENS, MASSACHUSETTS

AnlyeExposure Point ANVQC2 AQUIRE Lowest Reported Resut*I
Concentrations (P.g/1) Adverse Effectt

'Concentration'~

RIE Average _ _ _ _ _ _ _ _

PAL Unfiltered Metals

Manganese 92.8 92.8 NA 28Olphytoplankton Not exceeded

I I I I population endpoints

Results of analyses of surface water samples are included in Section 7. Only those analytes selected as aquatic CPCs in Table 0-3.4 are
presented.

2Chronic Federal Ambient Water Quality Criteria (USEPA, 1991 and 1988).
From Appendix 0-1, Table 0-1.9. Only growth, mortality, reproductive, and biomass effects to fish, plants, invertebrates, and amphibians
were considered.

Notes:

CPC = contaminant of potential concern
±gg/l = micrograms per liter

AWQC =Ambient Water Quality Criteria (guidance criteria established under the Clean Water Act)
*NA = Not available

A2SWBNCH 2/19/97
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APPENDIX 0

0-4 ECOLOGICAL RISK CALCULATIONS FOR NON-CPCs
SUPPORTING INFORMATION

* Harding Lawson Associates

C:\FDRITABL\57\APPCOVER 9144-03



C.)4

P~4)

.... ......

C4 C

C.14

'4 't N .4 ('

0 0 0 0

.. ...... .............

CD~~ 0

P4 P

N 0' N 0~ NC) 0

W4 PII I oI w

00

0 oq
0 

0

M4) -U



0. ......

. ....

.. .. . .. . .. ....... ...
...........

0.. . . . . . .

. . . . . . . . . . . . . . .

a C

IM
'0 C)~~~- C )

oic ý 4 4o

0.

00

0
4o

0*
raq..

0.

+1 1 1

0 44 0

o 8q



04

..... 4'-
... .. ....

A .' ......
0.. . .. . . . .

.. .. .. ..
...... . . .. ..
... .. ...... ~

4.. .. ..... . .. . .. .... .. .... . . . .. . . .

o.. .o... ... ... ..
..... ... 0

.. .. . . . .

...... ......

4 (' m 0

... ... ... ..

..I ..........

... ... ..

C11 0 .

L *0

0 p

4 0

P44

In C',

.. .. .. ..

..... ..... .....

0.. . . . .. . . .

..... . . . .....

.. .. ... ... .w

5-44
0 CD00

P4 Q 0



0A

00

o d~

4 4

0

06 .0044r4-

OZ U u0
o r ) .. .

g.::*:.:: , g 8 8 8

44 oi 11 .4 04

0

o z ~ 88.

4)4

00

0 +10

0 4 z

0u

0

4) '4



0
C....... ...... N~~

C.) v, In In 1

40 
*0

46 M I ci I 0II *+
bf4)

10 44

00

00

5 0

d 0



4-4C-0

0

Ocod

.o.... 0 0 0 00.

V1111

a0 C N N404

2So

4) 6

0

"054
..... .....

.. ... . .

od 4

½ Sr

4))

00

Wou)



.........
.... .... ....

0 C4)

00

-, t-C + n C

i:0-

4-. C-04 4 0 4)

.00 CD4(4- a 44 0 0 C

- X]4

4)4

0~ CD8

00000 0 0 0 0
PI M W I Q Q Pi IQ

00

4q V) 0

+) +

00

o 4 ......

p ~4)

o~ ~ oo 0
....... 24)



c0

.. .....

.o. .. .. .... . .. . . .

o 4

. .... .).
cm V) %n %, %nn 0
3 C:) Cý.C

0

rA)

0

a))

*0

Z C8

P4 4)



0 c0

..... .... .... ....
..... .... ..... ....

O...... ......

cR a- d0 a

.. .. ....

0 0... . ..

. . . .. ..

CD,~ -- -

L0

0000

'-c4
0 0

4GO

0 r-0

00

4) mcý )

cd 4)4)

I ~ 0 000
0 cd 4)

00

P4 f::ý::%-X .. .....



0
z

0)0

oz
0E

.... ......

;000

+ +

'00

+ +o0 br,

004

z z

~cd

........ ~ .. . .. . .

0 pwo

L) u

2 Z
0) 0 0

Col
+~ +

00

0A o C

0L) >
P4 1:21



d.
0

0

0

4)a

El))

C4C

CCC

53 .
0.

CdC

0

00

CdC

CC)

0 .0

00



z

cl)

40. 4) 4- 4m
.... .... ... 0
............

.. ... 0.0..

.. ....I .......

4- 4 r4

0 0t

0 *

o ~0
0 b

ma.0

0dc

0 c0
0p
LI ~CT



0

0

Cdz

05

0*

*0

00

4)

-4-

02n

N In

'4 4)

0.44

E44

-0 Z) -0 S Z

04 0

....... . ..

o A0.4

-0 > 114 0

'a) 0. 4)444



o~
0
o.

0 ii!•i•iiiiii:::•:•:::••::•::::•:• z

"•0 ::::::::::::::::::::::::::::::::: 
0

,• :::::::::::::::::::::::::::::::::

C) ~•. .:•:••::••: :: ==============================================

C ) ::::::::::::: :::::::::::::::::: :

• :::::::::::::::::::::::::::::::: 
0

:::::::::::::::::0

S::::::::::::::::::: ::::::::::::::::::::::::::::: :::::::::: : .

'•I,,4 :::::::::::::::::::::::::::::::

o) 
0'0i••••••::::: 

:::•ii:iiiii::::•!



0

.........
... ... ..... ..

0o

0d

10

0 br t

P4

rAo 41
u ..... .......

cd rA A:::,. .0 - '0

0~ od
... .... 0 0...

z -2,



X., 0 0 C)0 ~0 ~0 C)

0N 0 0 0f N0 0q

I n in V) I I t

CDC0)C ýC

........... W w" W

l-Ci .i -

coc

0 CD 0> 0

N 00 t-

4-4

C7
ino64 )c

o 8+ (21 8 +8C

w0 1 4 W

0 . ' 
4)0

"f!I 't n I . +

0\

4 -0 0 4

1-4 1:4



'.0,

00

0 0 C

CD 0 0

cq t- %0 i

4-.

roI



CD0 0 0 0 0

C.)

IqI

040C t4 C 4 vi 6

00

o 00 N , X

W ~ 0 D

InI

C1 c

04%2

) C) CD

o+

p. 4  C4 týC6 \6 W

0 0 0 0 00......

...... .....

oc
E. 4



"70

P.,

C)

W C-a

o66

ini

U, I+++ +)

r4A)

Cl) .......

0

o 0)
~C) I

- d C)

C) ~U,



ss 00 0C 0C -0 0 0C
........... I
...........

..o...

I .. . ...... ...

.. .. 0.. .. .

I 4 en I i I Ia I1

2_ 0 )00c0C

\0 -o a, O) n

C)~~~ -)C

o (D C

I. 0 )aC

a)) C)

+1r 11111+ C1

a)8 8

a)n

o..... U...

.. .. .. .. .. .

.. ... .. ..

C4...... ..... .....
... ... . ....



0

V))

o
0

0)

0

0*

w

C~ ~ ..... .. I I I

%0 rs 0 %0

o nt V 4ý

t)

40,

14)

00

$.4 110

00 cdU



..... .....

...... ......

+ ++

ol Cu
....... ...-.

- 0

+ +

to

Cdu

2 V0

.. . . . . .

viI

..... . ... ....
CD I

o+

o6v
..... .... ....

40. .. .. .... ....8 4- P+
. ... . . .. .. .. ..

.. .. .. ..
.. ... .

... ... .. .

pq
.. .. . .. .. .

o. ... ... ..
0.... ....

0* .....1....
Cd~~~ .......



C))

0 

0

U

cI.

mz

4.)

0

P4

CD0

W 4

Cli

o

U4-4 s.j.-

A-

4-.iiiiiiiii~iiii~•!io
o4).,.:::::+++.

• U'::"'::::':o..................••
Uiiii]:i:liii:• ••'r-t!i:!i~ii 0:0::~

Si~ii~i:ii~ii~ il•:iefi~
o• 0iiiiiii !iii•!i 

-i~4-4U) i iiiii~i) i +)

'-4 -lii!ii~ 
U~ii~ii

S19i!iiiiiiiiiiiiiii • 4)4
"++iiii!iiiiii!i! 

4)4) • :::::::::::::::::
: :::: :::: : :::: [::: : : ::: Sii~ii::i:;:!i~i~~iiii~!II" 04)ii!iiii!i~•!!•! 

_
oI 

-::i!!~~~~~~~i•

•!ii~iiiiiii!!i~~i iiiiii 00::~~ii?!•!

, -) p 4~ii i i i i ii ~ i i i i i ~ i
C.- !i}ii~iiii0~i;ii~~

'4-)!:!5:i::i~[ii

oU• :
0• ; 

• c



0
uz
0

- 44

4)4

4)

00

r.)

00

4P4

0 4-

al P4

"-4
0. . . . . . .

Cd 00 0 0

o0*
4. 0z

'4- >
44o4

..... ....



APPENDIX 0

0-5 STATISTICAL ANALYSIS OF TOXICITY TESTING
(MIDGE GROWTH)
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Table 0-5.1
Midge Growth - Copper

Location X Y
57D-95-04X 201 1.36
57D-95-05X 33.8 2
57D-95-06X 42.3 1.8
57D-95-07X 36.1 2.27
57D-95-08X 33.4 1.81
57D-95-1OX 34.2 1.75

Regression Output:
Constant 2.0496496
Std Err of Y Est 0.2137037
R Squared 0.595026
No. of Observations 6
Degrees of Freedom 4

X Coefficient(s) -0.003435
Std Err of Coef. 0.0014167

CUMGRO



Table 0-5.2
Midge Growth - Lead

Location X Y
57D-95-04X 410 1.36
57D-95-05X 188 2
57D-95-06X 281 1.8
57D-95-07X 170 2.27
57D-95-08X 223 1.81
57D-95-1OX 170 1.75

Regression Output:

Constant 2.4679626
Std Err of Y Est 0.1917392
R Squared 0.6739945
No. of Observations 6
Degrees of Freedom 4

X Coefficient(s) -0.002648
Std Err of Coef. 0.0009207

PBMGRO



Table 0-5.3
Midge Growth - TPH Diesel Fraction

Location X Y
57D-95-04X 169 1.36
57D-95-05X 52.5 2
57D-95-06X 62.1 1.8
57D-95-07X 114 2.27
57D-95-08X 51.4 1.81
57D-95-1OX 4 1.75

Regression Output:
Constant 1.9420641
Std Err of Y Est 0.3223102
R Squared 0.0788058
No. of Observations 6
Degrees of Freedom 4

X Coefficient(s) -0.001462
Std Err of Coef. 0.0024996

"TPHMGRO
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APPENDIX P

STUDY AREA AOC 57
ECOLOGICAL SURVEY

Baseline Ecological Risk Assessment
Fort Devens, Massachusetts

INTRODUCTION:

The following is a summary of the Ecological survey of the terrestrial and wetland habitats
associated with AOC 57, which took place on October 13, 1995. The terrestrial and wetland
habitats along Cold Spring Brook were characterized into major habitat types, through the
qualitative analysis of plant species, microtopography, and hydrology. Individual site
descriptions and plant species lists are provided below.

SITE DESCRIPTION

A qualitative line transect survey was utilized to characterize the upland and wetland habitats
associated with the AOC 57 along Cold Spring Brook. Three transects were established
perpendicular to a base line running in an east-north easterly direction along Cold Spring
Brook. The following descriptions of each habitat encountered along the transects progress
from the south side of the brook to the north side of the brook.

Transect 1:
Transect 1 was established perpendicular to the stream channel, approximately 300 feet to the
southwest (upstream) of the AOC 57 containment berm.

Habitat A:
The first habitat encountered was a well established upland forest, co-dominated by white pines
(Pinus strobus) and white and red oaks (Quercus alba and rubra). The canopy was
approximately 60 feet high, with 85 percent aerial coverage. The shrub subcanopy was open,
with sparse beech (Fagus grandifolia) and white pine saplings, intermixed with an 80/20 mix
of lowbush and highbush blueberry shrubs (Vaccinium corymbosum and angustifolium). Other
saplings present in this habitat included sparse red and white oak saplings. The herbaceous
species that dominated this habitat included gold thread (Coptis groenlandica). Also common
along the downslope transitional area between this habitat and habitat B were, partridge berry
(Mitchella repens), interrupted fern (Osmunda claytoniana), cinnamon fern (Osmunda
cinnamomea), and lady fern (Athyriumfilix-femina). Additionally, the ground was covered
with a mat of pine needles and semi-decomposed oak leaves. The ground surface slopes
steeply towards the brook at approximately a 45 degree angle. Due to the steep slope and
elevation above the -brook--(approximately -20 feet)i surface water- would-never be present in this
habitat.

Habitat B:
The next habitat encountered along transect 1, was a scrub/shrub marsh, approximately 30 feet
wide. Trees in this habitat included a few red maples (Acer rubrum) and white pines, with red
maple being the more dominant. The trees ranged from 30 to 45 feet tall, and the canopy was



largely open. This area also contained sparse standing dead trees. The shrubs in this area
included arrow-wood (Viburnum recognitum), highbush blueberry (Vaccinium corymbosum), w
sweet gale (Myrica gale), winterberry (Rlex verticillata), sheep laurel (Kalmia angustifolium),
speckled alder (Alnus rugosa), and red choke cherry (Prunus virginiana). Highbush blueberry
and winterberry shared dominance in this habitat. The dominant herbaceous species present in
this habitat included cinnamon fern, tussock sedge (Carex stricta), and sphagnum (Sphagnum
palustre). Other herbaceous species included turtle head (Chelone glabra), aster (Aster novi-
belgii), New York aster (Aster novi-belhii), and bedstraw (Galium asprellum). The presence of
sphagnum moss (Sphagnum palustre), and the distinct mound and pool microtopography in this
habitat indicate the water table would be at or near the ground surface throughout the year.

Habitat C:
The next habitat encountered on this transect was an emergent marsh, approximately 60 feet
wide dominated by broad-leaved cattail (Typha latifolia). A prominent feature of this habitat
was the presence of several (est. 5 per 0.25 acre) white pine snags, which were flooded when
the containment berm was constructed. This habitat included the following shrubs, speckled
alder, common alder (Sambucus canadensis), swamp rose (Rosa palustris), and arrow-wood.
The herbaceous layer of this habitat was dominated by tussock sedge, umbrella sedge (Cyperus
sp.), arrow-leaved tearthumb (Polygonum sagittatum), jewelweed (Impatiens capensis),
cinnamon fern, and sensitive fern (Onoclea sensibilis). The presence of sphagnum moss, and
the mound and pool microtopography indicate a high water table (at or near the ground surface
throughout the year). This habitat is bordered by the meandering stream channel.

Habitat D:
The last habitat encountered along transect 1 was a white pine (P. strobus) dominated
floodplain forest with intermixed oaks (Quercus spp.) and maples (Acer spp). This habitat is
bordered by the meandering stream channel. Vegetation along the stream fringe consists of
tussock sedge and various ferns (Dryopteris and Osmunda spp.). The shrub layer in this
habitat is dominated by arrow-wood, and subordinate shrub species present in this habitat
include highbush blueberry, sheep laurel, red-osier dogwood (Cornus stolonifera), and
winterberry.

Transect 2:
Transect 2 is perpendicular to the stream channel, running over the AOC 57 containment berm.

Habitat A:
The first habitat encountered along this transect is a well developed upland forest, co-
dominated by white pines, white oaks, and red oaks. The canopy was approximately 60 feet
high, with 80 to 85 percent aerial coverage. The shrub canopy is open, and includes low- and
highbush blueberry, sheep laurel, clubmoss (Lycopodium-sp.). The-herbaceous layer is
consistent with transect 1 and 3, scattered with interrupted fern (Osmunda claytoniana),
cinnamon fern, lady fern, and gold thread. A large percentage of the ground surface in this
habitat is covered with a mat of pine needles and partially decomposed oak leaves. The ground
surface is sloping towards the steam at approximately a 30 degree angle. The water table in
this habitat is well below the ground surface.



Habitat B:
The next habitat encountered along transect 2, was a scrub shrub marsh, approximately 12 to
15 feet wide. Trees in this habitat included white pines grading into red maples. This habitat
also included a few scattered wind-throws. The scrub shrub layer consisted mostly of white
pine saplings and fetterbush (Leucothoe racemosa). The herbaceous layer was dominated by
tussock sedge and sphagnum. Subordinate herbaceous species included interrupted fern, gold
thread, aster (Aster novae-angliae), goldenrods (Solidago sp.), turtle head, and purple
loosestrife (Lythrum salicaria). The ground surface transitioned from relatively flat to slightly
mounded and pooled. This habitat seems to be hydrologically affected by the berm, as this
area seemed wetter in comparison to the other similar habitats along transects 1 and 3. At the
time of the site visit the water table was at the ground surface.

Habitat C:
The next habitat encountered along this transect was a broad-leaved cattail-dominated emergent
marsh, approximately 10 to 15 feet wide. This habitat ends abruptly at the stream channel, (4
to 6 feet wide) which is bordered on the opposite side by the containment berm. The shrub
layer consisted of an even distribution of arrow-wood, sweet gale, winterberry, red-osier
dogwood, swamp birch (Betula pumila), and swamp rose. Subordinate herbaceous species
included tussock sedge, meadow rue (Thalictrum polygamum), marsh bedstraw (Galium
palustre), aster, purple-leaved willow herb (Epilobium coloratum), and joe-pye weed
(Eupatorium dubium). This habitat was distinctly mounded and pooled, and the water table
was at the ground surface.

Habitat D:
The next habitat along transect 2 was the AOC 57 containment berm, which is approximately
30 feet wide and 150 feet long. The crest of the berm is approximately 2 feet above the
ponded water surface in front of the berm. This habitat is mostly vegetated with shrubs and
saplings. The dominant shrub in this habitat is speckled alder, and subordinate shrubs include
highbush blueberry, arrow-wood, fetterbush, dogwood, silverberry (Elaeagnus commutata),
and swamp rose.

Transect 3:
Transect 3 is perpendicular to the stream channel, approximately 300 feet to the northeast
(downstream) of the SA57 containment berm.

Habitat A:
The first habitat encountered along transect 3 was a well established upland forest, co-
dominated by white pines, white oak, and red oak. The canopy was approximately 60 feet
high, with 80 to 85 percent aerial coverage. The shrub sublayer was intermixed with white
pine saplings, low- and highbush blueberry, sheep laurel, witch hazel (Hamamelis virginiana),
nannyberry (Viburnum lentago), and choke cherry. -The shrub-layer was co-dominated by low-
and highbush blueberry, of which there was approximately a 75/25 mix. The herbaceous layer
within this habitat was dominated by clubmoss (Lycopodium carolinianum), and ferns
(Thelipteris sp.). The ground was sloping at approximately a 15 degree angle, progressively
less than transect 1 and 2. The water table in this habitat is well below the ground surface.

Habitat B: The next habitat encountered along transect 3 was a forested wetland,
approximately 35 to 45 feet wide. Red maple trees, approximately 25 to 30 feet high are



sparsely scattered throughout this habitat. The shrub layer is dominated by winterberry.
Other shrubs common in this habitat included maleberry (Lyonia ligustrina), paper birch
(Betula papyrifera), speckled alder, and highbush blueberry. Herbaceous species common in
this habitat included tussock sedge (Carex stricta), interrupted fern, water-smartweed
(Polygonum sp.), turtle head, aster, and sphagnum. The ground surface transitioned from
slight to distinct mound and pool microtopography, moving from the edge of habitat A towards
the stream channel. This habitat may be seasonally flooded and saturated due to the close
proximity of the stream channel. At the time of the survey the water table was just below the
ground surface.

Habitat C:
The next habitat encountered along transect 3 was a scrub shrub swamp, approximately 250
feet wide. This habitat contained sparsely scattered white pine snags and red maple saplings.
The shrub layer was dominated by sweet gale; less dominant species included arrow-wood,
winterberry, swamp rose, nannyberry, alder, red-osier dogwood, and highbush blueberry. The
herbaceous layer was co-dominated by reed canary grass (Phalaris arundinacea) along the
stream channel and open areas, and tussock sedge below the shrub layer. Subordinate
herbaceous plant species include arrowhead (Sagitaria latifolia), yellow pond-lily (Nuphar
variegatum), pickerelweed (Peltandra virginica), duckweed (Lemna minor), and bur-reed
(Sparganium sp.). The stream channel becomes indistinguishable in this habitat. A dendritic
flow pattern is formed by water flowing around the mounded areas that are created by shrub,
sedge, and grass growth. This habitat is characterized as a large flood plain, with the water at
or near the ground surface throughout the year. While conducting the ecological survey, two
adult winged odonates were observed in this habitat.

Habitat D:
The final habitat encountered alone transect 3 was forest wetland, approximately 150 feet wide.
The wetland was dominated by white pines which had a canopy cover of approximately 50 to

60 percent. Red maple, bigtooth aspen (Populus grandidentata), and oak trees were also
present in this habitat. The shrub layer in this habitat contained sparsely scattered white pine
saplings, nannyberry, choke cherry, arrow-wood, white oak, highbush blueberry, red-osier
dogwood, and sheep laurel. The herbaceous layer in this habitat is co-dominated by tussock
sedge, clubmoss, and gold thread.
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1.0 INTRODUCTION

Decisions regarding the need for remediation and efficacy, of remedial alternatives at

sites containing waste materials, often depend on information concerning the environmental

risks posed by conditions at the site. As part of the Comprehensive Environmental Response

Compensation and Liability Act (CERCLA), remedial alternatives or removal actions for

hazardous waste sites should include an environmental impact study. An essential part of

the environmental impact study is the assessment of the degree and spatial extent of

contamination in sediments and/or soils at the site.

In recognition of these concerns, ABB Environmental Services, Inc. in Wakefield,

Massachusetts included a battery of screening evaluation assays with benthic organisms as a

part of the environmental impact study. The toxicity of the bulk sediment samples was

measured using epibenthic and benthic organisms, Hyalella azteca and Chironomus tentans,

respectively. The bioaccumulation of xenobiotics in the sediments were measured using, a

freshwater oligochaete, Lumbriculus variegatus.

The objective of this testing program was to evaluate the toxicity of contaminated bulk

sediments from nine sites at Fort Devens, Massachusetts and to evaluate the

bioaccumulation of xenobiotics from three of the nine sites at Fort Devens. All biological

testing was conducted at Springborn Laboratories, Inc., Wareham, Massachusetts. The

oligochaete tissue samples were analyzed by ESE Inc., Gainsville, Florida. All original raw

data from the biological testing and the final report produced during this study are stored at

Springborn.

2.0 MATERIALS AND METHODS

2.1 Test Samples

The toxicity tests were conducted using sediment collected from Fort Devens,

Massachusetts. Approximately 4 liters of sediment from each location were collected by ABB

Springbom Laboratories, Inc.
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Environmental Services, Inc. personnel, with an additional 8 liters of sediment collected from

the three sites for the bioaccumulation exposure. The nine samples were identified as: ZWD-

95-02X, ZWD-95-03X, ZWD-95-06X, 57D-95-04X, 57D-95-05X, 57D-95-06X, 57D-95-07X,

57D-95-08X, and 57D-95-1 OX. The samples were received at Springbom on 15 September

1995. Three of the six sample containers for sample 57D-95-06X had lost their lids during'

shipping and sample 57D-95-04X was not included in this shipment. These two samples were

recollected by ABB Environmental Services and they were received on 20 September 1995 in

tact. Following receipt at Springbom, any samples that were not immediately tested were

stored refrigerated at approximately 4 ± 20C. Refrigerated samples were warmed to room

temperature before use in the toxicity tests. Prior to use in the toxicity test, all sediment

samples were passed through a 2.0 mm stainless steel sieve to remove rocks, debris and

large clumps of sediment. In addition, Springborn collected sediment from Strobs Folly Brook,

Wareham, MA which was used as a reference control sediment.

2.2 Overlying Water

Laboratory water was used for the overlying water and culture water for the midge,

Chironomus tentans. The laboratory water was well water which had been supplemented

with untreated water from the Town of Wareham, Massachusetts. The laboratory water had a

total hardness of 30 mg/L as CaCQ3, a pH range of 7.0 to 7.2, and a specific conductivity

within the range of 110 to 130 pmhos/cm.

The laboratory water was fortified to a total hardness of 160 to 180 mg/L as CaCO3;

alkalinity 110 to 130 mg/L as CaCO3; specific conductance of 400 to 600 pmhos/cm; and a

pH of 7.9 to 8.3 for the overlying water and culture water for the amphipod, Hyalella azteca

(U.S. EPA, 1975).

2.3 Monitoring Environmental Conditions of the Test Systems

Dissolved oxygen concentrations were measured using a Yellow Springs Instrument

(YSI) Model #57 dissolved oxygen meter and probe; pH was measured with a Jenco Model

Springbom Laboratories, Inc.
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601A pH meter and combination electrode; and daily temperature was measured with a

Fisher alcohol thermometer. Total hardness concentration was measured by the EDTA

titrimetric method. Total alkalinity concentration was determined by potentiometric titration to

an endpoint of pH 4.5 (APHA et. aL, 1985). Specific conductance was measured using a YSI

Model #33 conductivity meter. The temperature of the test solutions was continuously

monitored throughout the study using a Fisher Min/Max thermometer. Light intensity was

measured with a General Electric type 217 light meter.

2.4 Subchronic Toxicity Test with Midges

2.4.1 Test Method and Conduct

Test organisms were placed in beakers containing the sediment and clean laboratory

overlying water on 25 September 1995 and were incubated under standard conditions until 5

October 1995 (10 days). After the exposure, the surviving organisms were counted and

weighed. Sediment toxicity was estimated by comparing the response of exposed organisms

in the test sediment with the reference sediment. Procedures used in the subchronic toxicity

test with midge followed those described in the Springborn test method entitled "Static-

Renewal Partial Life-Cycle Toxicity Test with Midge Chironomus tentans" to Meet U.S. EPA

Guidelines, Springborn Laboratories Test Method #SED-Ct-101. The procedures described in

this test method meet the standard procedures described in the Methods for Measuring the

Toxicity and Bioaccumulation of Sediment-Associated Contaminants with Freshwater

Invertebrates (U.S. EPA, 1994). A copy of the test method is an attachment to this report.

2.4.2 Test Organism

Chironomus tentans were obtained from cultures maintained at Springbom. The

culture system was maintained under static conditions and consisted of 38-liter glass aquaria,

which contained approximately 20 L of laboratory well water, and were maintained at a

temperature of 23 + 2 °C. The culture area received a regulated photoperiod of 16 hours of

light and 8 hours of darkness. Light at an intensity of 30 to 100 footcandles was provided at

the culture solutions' surface by Durotest Vitalite® fluorescent bulbs. The midge cultures

Springbom Laboratories, Inc.
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were fed a combination of finely ground flaked fish food suspension (60 mg/mL) prepared at

Springborn.

Midge egg masses were obtained from culture vessels by aspirating several adult

male and females flies into a 250 mL flask approximately 12 to 14 days prior to test initiation.

Egg masses deposited overnight, were removed and placed in a shallow glass pan with

laboratory well water. Egg masses hatch occurs approximately 2 to 3 days after deposition.

Larvae were fed a flaked fish food suspension (60 mg/mL) and overlying waster was replaced

daily. test organisms, 9 to 11 days old (post hatch), were used to initiate the sediment

exposures.

2.4.3 Test Procedures

Eight replicate test vessels (300-mL glass beakers) were maintained for each

sediment sample and control. Each vessel contained 100 mL (wet weight) of sediment and

175 mL of laboratory water. The resultant sediment layer in each test vessel was 2 cm deep.

Each sediment was tested as 100% with no dilutions. The test systems with sediment and

water were allowed to sit overnight before introducing the test organisms. The test was

initiated when ten midge larvae were introduced to each test vessel. Aeration was provided to

each test vessel when dissolved oxygen dropped below 40% of saturation.

The test was conducted in a temperature controlled water bath designed to maintain

the temperature of the test solutions at 23 ± 1 *C. The test area had a photoperiod of 16

hours of light and 8 hours of darkness, with a light intensity range of 30 to 70 footcandles.

Lighting was provided by Sylvania Growlux® and Cool White® fluorescent bulbs.

The overlying water was renewed by adding two volume additions (350 mL total) per

day, with a calibrated water-delivery system (Zumwalt et al., 1994). Midge larvae were fed

daily. The amount fed ranged between 0.5 mL and 1.5 mL of a suspension of finely ground

Tetramin® flaked fish food (4.0 mg/mL), per test vessel, based on the amount of food

Springbom Laboratories, Inc.
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collected on the sediment surface. The midge larvae were not fed on Day 8 since sufficient

food was available on the sediment surface in the test vessels.

Total hardness, alkalinity, specific conductance, and ammonia were determined at test

initiation and test termination in the overlying water from a composite sample from all

replicates. The composite sample was taken form 1 to 2 cm from the sediment surface using

a pipet. Dissolved oxygen, pH, and temperature were measured in all replicate vessels at test

initiation and test termination. Dissolved oxygen, pH, and temperature were monitored daily in

at least one alternating replicate during the course of the study. Temperature extremes were

recorded daily from readings of a minimum/maximum thermometer place in the water bath. At

test initiation and at each subsequent 24-hour interval, biological observations and the

physical characteristics of the test solutions were observed and recorded.

Survival was determined at test termination by sieving the sediment from each

replicate test vessel to remove the midges for observation. Midge larvae weight was

determined by drying the surviving test organisms at 60 0 C for 24-hours then weighing them

on a calibrated analytical balance.

2.4.4 Deviations to the Test Method

No deviations to the test methods occurred during this study.

2.5 Subchronic Toxicity Test with Amnphipods

2.5.1 Test Method and Conduct

Test organisms were placed in beakers containing the sediment and clean laboratory

water on 25 September 1995 and were incubated under standard conditions until 5 October

1995 (10 days). After the exposure, the surviving organisms were counted. Sediment

toxicity was estimated by comparing the response of exposed organisms in the test sediment

with the reference control sediment. Procedures used in the acute toxicity test with

amphipod followed those described in the Springborn test method entitled "Static-Renewal

Springborn Laboratories, Inc.
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Acute Toxicity Test with Hyallela azteca" to Meet U.S. EPA Guidelines, Springbom

Laboratories Test Method #SED-Ha-121. The procedures described in this test method meet

the standard procedures described in the Methods for Measuring the Toxicity and

Bioaccumulation of Sediment-Associated Contaminants with Freshwater Invertebrates (U.S.

EPA, 1994). A copy of the test method is an attachment to this report.

2.5.2 Test Organism

The test organisms, Hyalella azteca, used in this study were obtained from

Environmental Consulting and Testing. The approximately 1000 amphipods, 7 days old were

received on 19 September 1995 and assigned SLI lot number 95A79. The test population

was split in two groups of 500 and held for 6 days under static conditions in 9.5-liter aquaria

containing 6 L of water. Amphipods were held in fortified laboratory well water and fed a

suspension of yeast, cerphyl and trout food suspension (YCT) and supplemented with flake

fish food, daily. Temperature was maintained at 23 ± 10C. The holding area received a

regulated photoperiod of 16 hours of light and 8 hours of darkness. Light intensity of 30 to

100 footcandles was provided at the culture solutions' surface by Durotest Vitalite fluorescent

bulbs. Amphipods used to initiate the exposure were 13 days old.

2.5.3 Test Procedures

Eight replicate test vessels (300-mL glass beakers) were maintained for each

sediment sample and control. Each vessel contained 100 mL (wet weight) of sediment and

175 mL of laboratory water. The resultant sediment layer in each test vessel was 2 cm deep.

Each sediment was tested as 100% with no dilutions. The test systems with sediment and

water were allowed to sit overnight before introducing the test organisms. The test was

initiated when ten amphipods were introduced to each test vessel. Aeration was provided to

each test vessel when dissolved oxygen dropped below 40% of saturation.

The test was conducted in a temperature controlled water bath designed to maintain

the temperature of the test solutions at 23 ± I °C. The test area had a photoperiod of 16

Springbom Laboratories, Inc.
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hours of light and 8 hours of darkness, with a light intensity range of 30 to 70 footcandles.

Lighting was provided by Sylvania Growlux® and Cool WhiteO. fluorescent bulbs.

The overlying water was renewed by adding two volume additions (350 mL total) per

day, with a calibrated water-delivery system (Zumwalt et al., 1994). The amphipods were fed

daily. They were fed 1.0 mL of YCT per test vessel, except on Day 0 when they were fed a

1.5 mL suspension of trout chow, per test vessel.

Total hardness, alkalinity, specific conductance, and ammonia were determined at test

initiation and test termination in the overlying water form a composite sample from all

replicates. The composite sample was taken form 1 to 2 cm from the sediment surface using

a pipet. Dissolved oxygen and temperature were measured in all replicate vessels at test

initiation and test termination. Dissolved oxygen and temperature were monitored daily in at

least one alternating replicate during the course of the study. Temperature extremes were

recorded daily from readings of a minimum/maximum thermometer place in the water bath. At

test initiation and at each subsequent 24-hour interval, biological observations and the

physical characteristics of the test solutions were observed and recorded.

Survival was determined at test termination by sieving the sediment from each

replicate test vessel to remove the amphipods for observation. The amphipod weights were

determined by drying the surviving test organisms at 60 0 C for 24-hours then weighing them

on analytical balance.

2.5.4 Deviations to the Test Method

The following deviations from the test method occurred in this study.

1. Fortified well water was used for the overlying water rather than well water as stated in the

test method. We do not believe this deviation adversely affected the results of this study.

Springbom Laboratories, Inc.
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2. There was 64% survival of organisms exposed to the control sediment. This was below the

80% acceptance criteria. This deviation alters statistical analysis of the data, however some

inferences about sediment toxicity can still be drawn. These inferences are discussed further

in the results section of the report.

2.6 Bioaccumulation Tests with Oligochaetes

2.6.1 Study Method and Conduct

Test organisms were placed in aquaria containing the sediment and laboratory water

and were incubated under standard conditions for 28 days. After exposure, the surviving

Oligochaetes from each sediment sample and control were placed in 1 liter glass beakers

containing approximately 900 mL of laboratory water for a period of 24 hours. This 24 hour

period allowed the test organisms to eliminate their gut contents. Following the 24 hour

elimination period, all Oligochaetes from each sediment sample and control were frozen then

shipped on dry ice for analyses. Procedures used in the bioaccumulation test with

oligochaetes followed those described in the Springborn Laboratories test method entitled

"Bioaccumulation Test with Oligochaete Lumbriculus variegatus", Springborn Laboratories

Test Method #SED-Lv-160. The procedures described in this test method follow

methodology presented in the Methods for Measuring the Toxicity and Bioaccumulation of

Sediment-Associated Contaminants with Freshwater Invertebrates (U.S. EPA, 1994).

2.6.2 Test Organism

Lumbriculus variegatus were obtained from cultures maintained at Springborn.

Oligochaetes were cultured in 57-liter glass aquaria containing approximately 40 liters of

laboratory water and a 3 to 5 cm layer of artificial substrate, which was maintained at a

temperature of 22 + 2 'C. The artificial substrate consists of shredded unbleached paper

towel, conditioned in laboratory water. The cultures were maintained under flow through

conditions. The culture area received a regulated photoperiod of 16 hours of light and 8

hours of darkness. Light at an intensity of 30 to 100 footcandles was provided at the culture

solutions' surface by Durotest Vitalite® fluorescent bulbs. The overlying water was

Springborn Laboratories, Inc.
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continuously aerated with oil free air. Each culture aquaria was fed, three times per week, a

10 mL suspension of salmon starter (5 mg/mL).

2.6.3 Test Procedures

The test vessels used during this test were 9.5-L aquaria. Three replicate aquaria

were maintained for each sediment sample and a control. Each aquaria contained I liter of

sediment and 4 liters of overlying laboratory water. The resultant sediment layer in each test

vessel was 3 cm deep. Each sediment sample was tested as 100% (no dilutions). The test

system with sediment and water were allowed to sit overnight before introducing the test

organisms. The test was initiated on 19 September 1995, when 100 oligochaetes were

introduced to each test aquaria. Aeration was provided to each test vessel throughout the

exposure period. The exposure period ended after 28 days on 17 October 1995.

The test was conducted in a temperature controlled water bath designed to maintain

the temperature of the test solutions at 23 t11 °C. The test area had a photoperiod of 16

hours of light and 8 hours of darkness, with a light intensity range of 30 to 100 footcandles.

Lighting was provided by Durotest Vitalite® fluorescent bulbs.

Renewal of the overlying water in each replicate aquaria was performed weekly by

carefully siphoning off 75% (approximately 3 liters) of the existing overlying water and gently

replacing it with fresh site water. Oligochaetes were not fed during the 28 day exposure.

Sufficient organic matter existed (>1.25% organic carbon) in each sample to eliminate feeding

during the 28 day study.

At test initiation and at each subsequent 24-hour interval, biological observations and

the physical characteristics of the test solutions were observed and recorded. The dissolved

oxygen concentration, pH and temperature were measured daily in alternating replicate test

aquaria. At test initiation and weekly thereafter, dissolved oxygen, pH and temperature were

measured in all replicate aquaria of each test sediment and control. At test initiation and

Springbom Laboratories, Inc.
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weekly thereafter until test termination, total hardness, total alkalinity, specific conductivity,

and ammonia concentration of overlying water from each test sample and control were

measured in alternating replicates.

Surviving biomass was determined at test termination. The oligochaetes were

collected by sieving the sediment from each replicate aquaria. Following a 24 hour gut

elimination period the oligochaetes were frozen awaiting shipping to the analytical laboratory.

2.6.4 Chemical Analysis of the Xenobiotic(s)

The three exposure oligochaete samples and one control oligochaete sample were

frozen and shipped on dry ice to ESE, Inc. on 19 October 1995 via Federal Express

overnight service. The chemical analysis of the samples was arranged by ABB Environmental

Services.

2.6.5 Deviations to the Test Method

The tissue samples were delivered in a 48-hr period, rather than the 24-hr period

stated in the test method. The delay in the delivery was due to a faulty fuel line on a Federal

Express jet. The samples were still partially frozen upon arrival at ESE, Inc. We do not

believe this deviations adversely affected the results of this study.

2.7 Statistical Analysis

The mean survival and growth of midge larvae and amphipods and total biomass of

the oligochaetes from each test sediment and reference control sample were tested for

normality and homogeneity of variance using Shapiro-Wilks Test or Chi-Square Test. Since

the data passed the two qualifying tests, Dunnett's Test was used to evaluate the results of

the mean survival and growth of each test sample for significant adverse effects.

Springbom Laboratories, Inc.
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3.0 RESULTS AND DISCUSSION

3.1 Toxicity Tests

3.1.1 Chironomus tentans

A summary of the water quality characteristics of overlying water during the 10-day

subchronic tests with Chironomus tentans is presented in Table 1. A summary of the

biological results from the screening tests with C. tentans is presented in Table 2. The midge

survival and growth in the laboratory control sample exceeded acceptable test criteria. There

were no statistically significant midge survival and growth effects observed in any of the study

site samples, compared to the laboratory control data. However, samples ZWD-95-06X, 57D-

95-04X, and 57D-95-05X had midge survival of less than 70%.

Comparison of study site samples with a reference sample (57D-95-08X) showed that

no significant survival effects were observed in any samples. Midge growth in sample 57D-

95-04X was significantly less than the growth observed in the reference sample. All other

* samples showed no significant growth effects when compared to the reference sample.

3.1.2 Hyalella azteca

A summary of the water quality characteristics of overlying water during the 10-day

acute tests with Hyalella azteca is presented in Table 3. A summary of the biological results

from the screening tests with H. azteca is presented in Table 4. The H. azteca survival in the

laboratory control sample did not meet the acceptable test criteria. The cause of this failure to

meet the acceptable criteria is not known. Three of the study site samples had amphipod

survival which exceed 80%. All of the organisms used in this study came from the same

source and were impartially distributed among the nine study site samples and the laboratory

control.

Statistical comparisons of the study site samples against the laboratory control were

conducted even though the control did not meet the survival acceptance criteria. Amphipod

Springbom Laboratories, Inc.



Report No. 96-3-6419 Page 14 of 24

survival in sample ZWD-95-06X was significantly less than the control survival. Sample ZWD-

95-06X also had the lowest midge survival (Table 2).

Comparison of study site samples with a reference sample (57D-95-08X) showed that

amphipod survival in samples ZWD-95-02X and ZWD-95-06X was significantly reduced. No

significant growth effects were observed when compared with the reference sample.

3.2 Bioaccumulation Study

A summary of the water quality characteristics of overlying water during the 28-day

exposure with Lumbriculus variegatus is presented in Table 5. The mean oligochaete

biomass from each sample at the termination is presented in Table 6. Results of the chemical

analysis of the oligochaete tissue and sediment are presented in Table 7.

Tetrachloro-m-xylene and decachlorobiphenyl were found in the three study site tissue

samples and the laboratory control. Aldrin was found in two of the study site tissue samples

(57D-95-08X and 57D-95-06X) and the laboratory control. None of the analities found in the

oligochaete tissue were measured in the sediments from the study site. There was an

unusual correlation between the concentration of the three analities found in the oligochaete

tissue samples and the order of the four tissue samples. The control tissue had the highest

concentration of all three analities, sample 57D-95-08X had the second highest concentration

of all three analities, sample 57D-95-06X had the third highest concentration of all three

analities and sample 57D-95-05X had the lowest concentration of all three analities. This

trend suggests that either the quantification limits of each compound for the small mass of

tissue were unreliable, or that there was some sort of systematic sample contamination. In

either event, since the three analities were not found in the sediment from the study site, the

tissue concentrations appear to be artifactual.

Springbom Laboratories, Inc.
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Table 1. Water quality parameters (dissolved oxygen, pH, temperature, total
alkalinity, total hardness, specific conductivity) measured in the overlying
water during the 10-day subchronic toxicity tests with Chironomus
tentans.

Dissolved Oxygen pH Ammonia
Sample (mg/L) (mg/L as N)
Identification Day 0 Day 10 Day 0 Day 10 Day 0 Day 10
Control 8.1-8.3 4.2-4.8 6.8 6.3-6.6 0.58 0.63
ZWD-95-02X 8.7 3.9-7.2 7.0-7.1 6.5-6.6 0.21 0.80
ZWD-95-03X 8.6-8.7 4.6-7.3 7.0 6.4-6.5 0.0 0.85
ZWD-95-06X 8.7-8.8 5.6-7.3 7.1 6.1-6.7 0.0 0.87
57D-95-04X 8.0-8.3 3.1-6.8 6.8-6.9 6.4-6.5 0.16 0.87
57D-95-05X 7.4-7.6 5.3-6.9 6.7-6.8 6.4-6.5 0.08 0.70
57D-95-06X 7.9-8.3 5.8-7.2 6.8-6.9 6.4-6.5 0.16 0.45
57D-95-07X 7.5-7.9 1.4-6.9 7.0 6.1-6.5 0.28 0.72
57D-95-08X 8.0-8.2 4.6-7.1 6.9-7.0 6.4-6.5 0.34 0.79
57D-95-1 OX 7.5-7.9 4.4-7.4 6.8-6.9 6.5 0.30 0.68

* Alkalinity Hardness Conductivity

Sample (mgIL as CaCO3) (mglL as CaCO3) (pmhos/cm)
Identification Day 0 Day 10 Day 0 Day 10 Day 0 Day 10
Control 20 20 44 32 160 110
ZWD-95-02X 22 30 44 40 160 120
ZWD-95-03X 22 26 40 36 170 110
ZWD-95-06X 20 32 40 40 170 120
57D-95-04X 20 22 36 32 160 110
57D-95-05X 22 28 40 40 170 120
57D-95-06X 20 18 44 40 160 110
57D-95-07X 24 26 44 48 170 130
57D-95-08X 24 24 44 40 160 120
57D-95-1OX 22 26 44 36 170 120
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Table 2. Survival and average dry weights of Chironomus tentans at the termination of
the 10-day subchronic toxicity tests.

Sample Mean Percent Survival Mean Dry Weight in mg
Identification (Standard Deviation) (Standard Deviation)
Control 74(19) 1.70(0.32)
ZWD-95-02X 75(15) 2.24(0.85)
ZWD-95-03X 88(14) 2.94(0.67)

ZWD-95-06X 60(19) 2.41(0.93)

57D-95-04X 65(29) 1.36(0.30)"

57D-95-05X 64(29) 2.00(0.48)

57D-95-06X 90(8) 1.80(0.19)
57D-95-07X 71(24) 2.27(0.67)
57D-95-08X 84(12) 1.81(0.30)
57D-95-1OX 83(12) 1.75(0.33)

Midge growth in this sample was significantly less than the reference sample (57D-95-
08X).
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Table 3. Water quality parameters (dissolved oxygen, pH, temperature, total alkalinity,
total hardness, specific conductivity) measured in the overlying water during
the 10-day acute toxicity tests with Hyalella azteca.

Dissolved Oxygen pH Ammonia
Sample (mg/L) (mg/L as N)
Identification Day 0 Day 10 Day 0 Day 10 Day 0 Day 10
Control 6.8-7.1 5.9-6.2 7.3-7.4 7.5-7.7 0.72 0.36
ZWD-95-02X 7.4-7.8 5.5-6.4 7.6-7.8 7.4-7.7 0.28 0.41
ZWD-95-03X 7.5-7.7 5.4-7.8 7.6-7.7 7.5-7.8 0.0 0.21
ZWD-95-06X 7.2-7.5 5.0-6.4 7.6-7.7 7.2-7.6 0.02 0.33
57D-95-04X 7.5-7.8 5.6-6.5 7.5-7.6 7.4-7.7 0.13 0.10
57D-95-05X 6.2-6.6 4.7-6.0 7.3-7.4 7.4-7.6 0.07 0.23
57D-95-06X 6.5-6.6 5.5-6.2 7.3-7.4 7.3-7.7 0.25 0.32
57D-95-07X 6.1-6.6 4.8-6.2 7.6-7.7 7.4-7.7 0.32 0.20
57D-95-08X 6.3-6.5 5.4-6.5 7.5 7.4-7.8 0.42 0.38
57D-95-10X 6.5-7.7 5.1-6.3 7.4-7.6 7.6-7.8 0.28 0.21

* Alkalinity Hardness Conductivity
Sample (mg/L as (CaCO3) (mgIL as (CaCO 3) (IJmhoslcm)
Identification Day 0 Day 10 Day 0 Day 10 Day 0 Day 10
Control 98 112 156 164 500 500
ZWD-95-02X 124 114 168 176 500 500
ZWD-95-03X 110 112 168 172 450 500
ZWD-95-06X 116 112 168 172 500 500
57D-95-04X 104 106 160 160 500 500
57D-95-05X 106 124 164 180 500 500
57D-95-06X 102 106 156 168 500 500
57D-95-07X 112 120 172 172 500 500
57D-95-08X 116 116 168 172 500 500
57D-95-1OX 114 112 168 172 500 500
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Table 4. Survival of Hyalella azteca at the termination of the 1 0-day acute toxicity
tests.

Sample Mean Percent Survival Mean Dry Weight in mg
Identification (Standard Deviation) (Standard Deviation)
Control 64(18)' 0.10(0.05)
ZWD-95-02X 55(24)' 0.15(0.07)
ZWD-95-03X 66(18) 0.10(0.05)
ZWD-95-06X 3 6 (2 3 )bC 0.11(0.07)
57D-95-04X 83(7) 0.08(0.01)
57D-95-05X 70(19) 0.16(0.05)
57D-95-06X 84(9) 0.08(0.03)
57D-95-07X 74(7) 0.11(0.04)
57D-95-08X 80(21) 0.10(0.03)
57D-95-1OX 71(18) 0.11(0.06)

a The control survival did not meet the acceptance criteria of 80%.
b Amphipod survival in this sample was significantly less than the reference sample (57D-

95-08X).
C Amphipod survival in this sample was significantly less than the control.
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Table 5. Water quality parameters (dissolved oxygen, pH, temperature, total alkalinity,
total hardness, specific conductivity) measured in the overlying water during
the 28-day exposure with Lumbriculus variegatus.

Dissolved pH Ammonia
Oxygen

Sample (mgIL) (mg/L as N)
Identification Day 0-28 Day 0-28 Day 0-28
Control 6.4-8.6 6.5-7.2 0.26-0.71
57D-95-05X 6.4-8.1 6.9-7.6 0.47-0.79
57D-95-06X 6.9-8.2 7.1-7.5 0.50-0.92
57D-95-08X 6.9-8.3 7.2-7.6 0.48-0.68

Alkalinity Hardness Conductivity
Sample (mglL as CaCO 3) (mglL as CaCO3) (pmhoslcm)
Identification Day 0-28 Day 0-28 Day 0-28
Control 16-38 24-56 90-220
57D-95-05X 22-82 32-88 110-300
57D-95-06X 20-63 40-76 140-250
57D-95-08X 24-50 44-80 150-250
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Table 6. Mean biomass per aquarium of Lumbriculus variegatus at the termination of
the 28-day exposure.

Sample Mean Biomass (g)/Aquarium
Identification (Standard Deviation)
Control 1.37(0.09)
57D-95-05X 1.43(0.11)
57D-95-06X 1.52(0.41)
57D-95-08X 1.18(0.25)
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Table 7. Concentration of analities measured in sediment and tissue of Lumbriculus
variegatus after the 28-day exposure.

Sample Sample Concentration (pglkg) Wet Weight

Number Type Aldrin Tetrachloro-m-xylene Decachlorobipheny

Control tissue 39.7 2850 3380

57D-95-08X tissue 21.6 919 1130

57D-95-06X tissue 16.6 751 926

57D-95-05X tissue <6.67 454 558

Control sediment NA NA NA

57D-95-08X sediment ND ND ND

57D-95-06X sediment ND ND ND

57D-95-05X sediment ND 14iD ND

* NA = not analyzed
ND = not detected
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